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TABLE 1 

Compound A BC . k . h 
— - ————|_ Improve processing of neoprene stocks wit 
Neoprene Type $ 5.0 | 10.0 
NEOZONE D 20 2.0) 2.0 : 
HELIOZONE | 20 20) 2.0 
Stearic Acid | 0.5 O05 0.5 
Extra Light Calcined Magnesia | 4.0 4.0 4.0 ; 
Fine Thermal Carbon Black 10.0 | 10.0 10.0 
_—— ee © Produces firmer uncured stocks 
ulphur i E f 


na 0 10 10 e Reduces rate of mill breakdown 
_—_— ——— e Minimizes sticking to mill 
and calender rolls 





Ree are many processing difficulties which can be over- 
come by the use of small amounts of Neoprene Type S. For 
example, the low durometer stock described in the table is 
extremely difficult to handle if GR-M-10 alone is used. But ; 
notice in the photographs how a small amount of Type S 

















: . ; ne¢ 
improves the stock. The compound is definitely firmer... 
viecataaanaiae shows less plastic flow. And no other changes are necessary in 
Neoprene GR-M-10 . . . . 100 . = r 
the formula because Type S does not change the properties 
of the vulcanizate. 
The increased firmness of stocks containing Type S means 
less difficulty in mixing and calendering: reduces deformation 
of uncured molding slugs; produces higher back pressures in 
molding; makes possible the use of high softener ratios with 
fewer processing difficulties. 
For suggestions and details on this use of Necprene 
Type S, see Report BL-225, ‘Neoprene Type S as a Process- 
COMPOUND 6 ing Aid in GR-M and GR-M-10 Compounds.” Extra copies 
N GR-M-10. . . . 95 , - : eerie 
caren are available. Write to Rubber Chemicals Division, 
Neoprene TypeS ..... .5 ; 
E. I. du Pont de Nemours & Co. (Inc.), Wilmington 98, Del. 
Du Pont ‘‘CAVALCADE OF AMERICA” returns to the air Monday, September 13— NBC network 
0 
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COMPOUND C 
Neoprene GR-M-10 . . . . 90 
Neoprene TypeS .... . 10 
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TECHNOIOGY DEPARTMENT 
i 29 1948 


TWO NEW PLASTICIZERS. 
FOR VINYL RESINS 





ric LIBRARY 








New Hycar Nitrile Polymers make processing easier 
and widen fields for makers of many products 








r- 
or 
is HIS news is important to any company deal- (easy-processing, non-staining) offer exceptional 
ws | ing in any way with the vinyl resins. The advantages. These are nitrile rubbers that really 
P new Hycar EP (easy processing) and Hycar NS_ — blend with the vinyls. Check these properties: 
n 
- *x PERMANENT CEMENTABILITY — because these plasticizers are non- 
; migrating and non-volatile. (Of vital interest to any manufacturer of products 
requiring cemented construction.) 
1S 
n * STABILITY — won't get brittle, won’t evaporate. 
n 
h * NON-MIGRATING— won't soften or pick up varnish. 
* EASY PROCESSING— and a more perfect blend either on a mill or in a 
Banbury. Calenders and extrudes smoothly. 
S- 
a“ * HIGHER LOADING-— economy in products where the price per pound of 
a, the compound is important. 
1, 
* WIDER LATITUDE — in color and color stability, particularly with those 
ork hard-to-do pastels. 





Our service bulletin, 48-H1, on the use of the new Hycar 
American Rubber with the vinyl resins, will be sent on 
request. We make no finished products from Hycar or 


any of our other raw materials, but we are glad to help ye of 


in the development work on any special applications. 


a 
Write Dept. HA- 7, B. F. Goodrich Chemical Company, my 
Rose Building, Cleveland 15, Ohio. 





2 scala 
B. F. Goodrich Chemical Company .....2°::2.%.... 


GEON polyvinyl materials « HYCAR American rubber « KRISTON thermosetting resins * GOOD-RITE chemicals 
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BUMPS MEAN NOTHING TO 
PHILBELACK QO! 








High abrasion resistance? You said it! Lower loadings with 
good physical properties? You betcha! Electrical conductivity ? 
Good flex life? Now you're talking!... How do we know these 
things are true? These facts have been verified in the laboratory 
and in many road tests with various size tires. Prove them for 
yourself by ordering a trial-size quantity of this high abrasion 
furnace black for use in your own products. 


PHILLIPS PETROLEUM COMPANY 


Rubber Chemicals Division 


EVANS SAVINGS AND LOAN BUILDING - AKRON 8, OHIO 
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Polyvinyl Methyl Ether 


(PVM) 


In Pilot Plant Quantities 








You will find this New Polymer: 


1. Is soluble in a wide variety of organic solvents as well as in cold water. 





about 35°C and redissolves below that temperature without loss of original 
properties. 


il. Is especially suitable as a non-ionic heat sensitizing agent for natural and 


ll. Precipitates out of water solutions in adhesive masses when heated to 
; ; _— 
synthetic latices. “3 


iv. May be useful as a: x 
Tackifying agent for adhesives and cements. a 
Binding agent in textile, ceramic and paint fields. = 
Plasticizer for cellulose nitrate and chlorinated rubbers. 
Special sizing agent for paper, textile and leather applications. 


Auxiliary in tanning and pigment fields. aS 


Vv. Is available in the following forms: | 
a) Unmodified PVM (highly viscous mass) . 
b) 80% PVM solution in water | 


Be eae Eas anit for convenient dis i 
¢) 50% PVM solution in water |! Sen 


ee ‘cate —_ , a a a i 
— Yu fe oN 
SS Gon Sees Bes SS | a ee Se 


General Aniline & Film 


Corporation 


CENTRAL SALES DEVELOPMENT DEPT 
247 Park Ave., New York City 





J 
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For technical data please write Dept. CA-7 
B. F. Goodrich Chemical Company ...... 


ROSE BUILDING, CLEVELAND 15, OHIO 
GEON polyvinyl materials * HYCAR American rubber * KRISTON thermosetting resins «© GOOD-RITE chemicals 
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and Reduce Maintenance 


Everything else being equal, rubber mills equipped with Timken 
Balanced Proportion Roller Bearings perform better, possess 
greater availability for service, last longer, cost less for operation 
and maintenance. 


Mills have greater rigidity because Balanced Proportion bearings 
make possible larger roll neck diameters with 50° to 60° in- 





creased neck strength. Load ratings are higher, too — up to 40% higher than previous 
designs of tapered roller béarings, size for size. 


A typical example of the application of Timken Balanced Proportion Bearings to rubber 
mill roll necks is shown in the drawing. There is a 
yy standardized application ready for your new or existing 


mH TY mills. Consult the mill builder or our engineers. The 
Timken Roller Bearing Company, Canton 6, Ohio. 
jEAHINGS Cable address “-TIMROSCO”. 


NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL® AND THRUST — LOADS OR ANY COMBINATION 


466 wnDIA RUBBER WORLD 








— * = ww fe 


in pete 6.4 a eee lk 








3 
& 
iad 
os 
3 
x 





epee 





/RLD 








MARVINOL the new VINYL RESIN 
gives you all these advantages 




















Broad Temperature Range! Products 
made from Marvinol resins show less 
heat deformation than other resins... 
offer positive advantages in low tem- 
perature flexibility. 





Close Cooperation! No division of 
The Glenn L. Martin Company com- 
pounds or fabricates in the plastics 
field. Let our sales engineersand modern 
customer service laboratory help solve 
your processing problems. Write on 
your company letterhead to: Chemicals 
Division, The Glenn L. Martin Com- 
pany, Baltimore 3, Md. 


July, 1948 


Greater Stability! A polyvinyl! chloride-type 
resin of high molecular weight, Marvinol offers 
superior resistance to heat, light and other 
normally destructive factors. 





ae a 

frige 
Unique Versatility! Easy to pro- 
cess, Marvinol resins may be 
calendered, extruded, injection 
molded, used in non-aqueous dis- 
persions, formulated as unplas- 
ticized rigids. They’re really 
versatile! 

















Other Advantages to Cheer About! 
Can give crystal-clear transparency, 
brilliant or delicate colors...unusual 
“dryness” .. . exceptional toughness 
and long life . . . may be tasteless, 
easily, quickly cleaned. 


Ultra-Modern Plant! New Marvinol 


plant contains latest equipment to 
assure efficient operation, uniform 
product, highest quality. Production 
quantities of Marvinol resins are now 


available. odorless ... 


Martin. « 





RESINS, PLASTICIZERS AND STABILIZERS PRODUCED BY THE CHEMICALS DIVISION OF 
THE GLENN L. MARTIN COMPANY = AN INTERNATIONAL INSTITUTION 


“BETTER PRODUCTS, GREATER PROGRESS, ARE MADE BY MARTIN” 
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DU PONT 


Colloidal Silica 











...lncreases bond strength 
of latex adhesives 


Also increases modulus and 
wear resistance of 
latex films and coatings 

















BOND STRENGTH OF 
CONTROL ADHESIVE 


(CONTAINING NO “LUDOX") de 
IS 100 
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APPROXIMATE PARTS OF “LUDOX" PER 100 PARTS OF DRY ADHESIVE 


CHART SHOWS STRENGTH increase obtained in leather to 
leather adhesion using a commercial, natural rubber latex 
adhesive, containing “Ludox.” 


NEW DU PONT “LUDOX”’’ now offers a means of in- 
creasing the bonding strength and versatility of your latex 
adhesives. 

“TUDOX’? STRENGTHENS—as much as two to three 
times—latex adhesion to a wide variety of surfaces... 
including fabric to fabric, leather to leather, and latex to 
metal. And, in many instances, it gives superior bonds 
where there is no adhesion with silica-free latex com- 
posicions. 


Improves Latex Films and Coatings 
“LUDOX” improves wearing qualities by decreasing abra- 
sion up to 50%. It also reduces water absorption and 
swelling of neoprene and it gives outstanding increases 
in the modulus of neoprene-dipped goods. 


New 30° Concentration Now Available 
“LUDOX”’ is now available as a 30% aqueous, colloidal 


solution. . . highly fluid and substantially free of alkali. 


“LUDOX” contains silica high in purity . . . chemically 
reactive and finely subdivided. The particle size is less 
than 1/1,000,000 of an inch. 


Technical Assistance 
For further information on how “Ludox” can help you 
make better latex products, write or wire Du Pont today. 
A Du Pont technical representative will be glad to discuss 
with you the application of this new development to your 
own products. 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
- «+ THROUGH CHEMISTRY 


E. I. du Pont de Nemours & Co. (Inc.), Grasselli Chemicals Department, Wilmington 98, Delaware 
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UNITED CARBON COMPANY, INC. 
CHARLESTON 27, W. VA. 


NEW YORK ¢ AKRON ¢ CHICAGO ¢ BOSTON 





KOSMOS 50—DIXIE 50...... 


a high modulus (HMF) furnace black characterized by 
structure and by a combination of most desirable proper- 
ties for creating super-processing and high reinforcement. 


|B) D4 | ie) CORY | Oh ee) | 


is made by a new United process in specially designed 
furnaces from carefully selected fuel. Every step during 
its manufacture is under stringent control and the black 


is outstandingly uniform in quality. 


L@ehy [Oh] 2] @ | ae) | 


is featured by ease of mixing, ready dispersion, fast ex- 
trusion, low shrinkage and finest appearance of stock. 
These are highly prized advantages. 


DIXIE 50—KOSMOS 50...... 


is a quick curing black yielding high modulus and tensile, 
high resistance to tear, abrasion and flex cracking, and 
high resilience. It ages well. 


KOSMOS 50—DIXIE 50...... 


Specify this black for tires, tubes, footwear, cable jackets 
and mechanical goods, and for blending with harder 
processing blacks. 


Excel by using Kosmos 50—Dixie 50 


RESEARCH DIVISION 


UNITED CARBON COMPANY, INC. 


Charleston 27, West Virginia 
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BOSTON: Chamber of Commerce Building 
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One of ten Link-Belt Roto-Louvre 
dryers handling pelletized carbon 
black at Cabot Carbon Co., Louisi- 
ana. After being moistened to the 
proper degree, the carbon black is 
gently agitated in the pelletizers 
shown above and at the far end of 
the large dryer. This causes the ma- 
terial to form small pellets. Passing 
through the Link-Belt Roto-Louvre 
dryer removes excess moisture while 
retaining the pellet form. Carbon 
black thus treated can be handled in 
a clean, convenient manner. Roto- 
Louvre dryers are described in de- 
tail in Book 1911-A. Link-Belt 
Company has also furnished an ar- 
rangement of rotating drums for 
pelletizing dry carbon black. Further 
details on request. 





DRYING 
PROBLEMS 
Over to ; 


LINK-BELT 
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Turn your 
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Where the material to be dried must remain 
undisturbed during drying, the Link-Belt 
Multi-Tier dryer is recommended. The nu- 
merous loaded trays move slowly through 
the atmosphere of controlled temperature. 
Multi-Tier dryers are built to the Link-Belt 
standards of quality and service satisfaction. 
Send for engineering and application data. 
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@® Handling carbon black is less of a nuisance since 
the development of the “pelletizing” process, the 
complete success of which depends upon the correct 
drying method. The Roto-Louvre dryer is especial- 
ly suited to this purpose, as it exposes every particle 
of the treated material to the passage of heated air. 
It never “cascades” but gently turns the material on 
itself in a compact bed. The pellets of carbon black 
emerge dry, but intact, and in a condition to be han- 
dled without waste or dispersion. 

Special advantages of the Roto-Louvre dryer are 
gentle handling, simplicity (there are no moving 
parts within the shell ), longer service life, low main- 
tenance costs. Floor area occupied is often less than 
half that needed by conventional drying equipment 
of comparable capacity. The control of tempera- 
ture and moisture removal is simple and accurate. 

Link-Belt engineers will gladly analyze your 
drying or cooling problems, and make recommenda- 
tions based on wide experience and scientific lab- 


oratory tests. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8. Offices in Principal Cities. 


D COOLERS 


DRYING PROCESS ENGINEERING 
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PROBLEM: The molding-on of insulation, each 
mold to contain several pieces, all requiring wip- 
ing—and the mold to be thoroughly cleaned 
after each pressing. Handling and pre-heating 
took so much time that three presses of the 
standard type would have been needed. 


SOLUTION: Since the preliminary heating did not 
have to be done under pressure, Elmes hydraulic 
specialists visualized this operation as one stage 
of a three-step sequence, and they developed the 
revolving-table unit shown here. It’s called a 
Three-Station Dial Feed Hot Molding Press. At 
one station the work is loaded and unloaded. 
At the next, preliminary heat is applied. And at 
the third, the work is subjected to pressure. 





One novel feature is the mold design. To meet 
space limitations for the operator’s conveni- 
ence, Elmes engineers used a three-leaf mold that 
is hinged at the back to open like a book. And, bits died off'bed whilere- 
as an /ntegral part of the press, they provided an tating. Each hot plate is 


air hoist to open and close the molds, one leaf individually controlled by 
at a time. a separate thermostat. 


One-man operated. 
GET THE PERFORMANCE YOU PAY FOR 


You may never need a dial-feed press, but here’s 
something to remember. Whatever your pressing 
problems, you can look to Elmes for the 
right answers—whether the press be stand- 
ard production or a built-to-order ‘“‘spe- 
cial.” Elmes ingenuity does things with hy- 
draulic pressure. The economies are well 
worth your investigation. 


Indexing is positive but 
gentle. A heavy spring 















Mold as fully opened by 
the air hoist for unload- 
ing, cleaning, and reload- 
ing of bottom section. 
Half-travel of air hoist 
opens top section only. 
When hoist is in lowest 
position, upward move- 
ment of the press swings 
hoist hook clear for dial 
rotation. Downward move- 


ENGINEERED BY ELMES <———emAmmmennants 


Good Hydraulic Production Equipment Since 185] 








ELMES ENGINEERING WORKS of AMERICAN STEEL FOUNDRIES, 232 N. Morgan St., Chicago 7, Ill. 
Distributors in Principal Industrial Centers e Also Manufactured in C.itada 
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a reason for the wide and growing 
preference that purchasing agents, 
chemists, superintendents and man- 
agers have for SKELLYSOLVE. They 
know they can’t go wrong by ordering 
SKELLYSOLVE for their operations. 
Why? Because SKELLYSOLVE’S 
unvarying high quality, dependability, 
purity, and economy are proved! 


Skelly Oil Company pioneered the 
large scale production of the hexane, 
heptane, and octane type naphthas 
from natural gas... began back in 
1930. A development that has pro- 
vided special industrial naphthas with 
a quality exceeding anything ever 
known in the petroleum industry 
before. 


High-quality SKELLYSOLVE has 
enabled the rubber, oil and fat, ink 
and other industries to save money, 
improve operations, and produce bet- 
ter products. For proof of this, con- 
sider the fact that numerous plants 
have switched to SKELLYSOLVE 
from the competitive naphthas or 
solvents they were using—and that 
more plants are changing to 
SKELLYSOLVE every day. 


Yes, SKELLYSOLVE is giving 
more satisfactory results in more and 
more industrial operations. Remem- 
ber this when you hear of other 
naphthas claimed to be “just as good 
as” or even “better than” SKELLY- 
SOLVE. Remember that, when all is 
said and done, SKELLYSOLVE is 


7 


the “real McCoy”! 


Skellysolve 


SOLVENTS DIVISION, SKELLY OIL COMPANY, KANSAS CITY, MO. 
woiA RUBBER WORLD 
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lity, 

sa Vulcanizers and Autoclaves 

ane, 

has Illustrates and describes the principal types of 
: vulcanizers and autoclaves developed and manu- 
in factured by Adamson United and successfully used 

ro- by leading rubber companies here and abroad. 
: Whether for present information or as a source of future 

rith reference, this new catalog will prove valuable for the 

ver information it contains and as an outline of Adamson 

United vulcanizing equipment. 
try 

Hydraulic Presses 
has 
ink : 

The various types of presses successfully used by the 
ey, country’s largest manufacturers of rubber and plastics 
et- products are described and illustrated. A letter requesting 
m a copy places you under no obligation. 
nts 
vE Mills, Refiners, Crackers, Washers 
or 
- Presents a wide range of modern Mills, Refiners, Crackers and 
to Washers we have designed and built for some of the world’s 

largest manufacturers and processers of rubber and plastics. 
The text is carefully compiled information you will want to 
keep in your files for reference. 
ng 
nd 
? 
er 
od 
y- ADAMSON UNITED COMPANY engineers will 
gladly cooperate with you on all your technical 
is problems and supply all possible data and 
is information. Our abilities, experience 
and extensive manufacturing facilities 


are at the service of the industry. 


UNITED COMPANY 
AKRON, OHIO 

of United Engineering & Foundry Co. 

‘ mg 
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1 sence JR Fulscope Controllers are the time proven 
work horses of the rubber industry. They have long 
been famous for accurately and automatically main- 
taining temperatures and pressures. This new Fulscope 
with Limited Range Sensitivity is particularly adapt- 
ed to many rubber industry applications. In fact, the 
sensitivity range, by its very limits, prevents the oper- 
ator from unknowingly: making adjustments which 
might give poor performance. Use for jobs like this: 
Tire and Tube Vulcanizing 
Curing mechanical goods in platen presses, and 
in horizontal and vertical vulcanizer 
De-vulcanizers 
Dryers 
Bag Water Lines 
Available with a wide selection of temperature and 
pressure ranges, bulb forms and connections; also in 
Time-Schedule and Process-Timer forms. 
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Good Work Hors 
FOR SALE 
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C 
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These simple, dependable and economical Fulscope 
Controllers are built to help you turn out top quality 
products at lowest possible cost. Ask your Taylor Field 
Engineer. Or write for Bulletin 98153. Taylor Instru- 
ment Companies, Rochester, N.Y., or Toronto, Canada. 


Instruments for indicating, recording and controlling 
temperature, pressure, humidity, flow and liquid level. 





‘ : 
‘Taylor Instruments 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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AN C.xceptional STABILIZER FOR 
PVC AND RESIN COPOLYMERS 


1 IMPROVES PRODUCT QUALITY 
2 EXTENDS AGING 2 TO 3 TIMES OVER ORDINARY 


STABILIZERS IN SUNLIGHT, ULTRA VIOLET AND HIGH 
TEMPERATURE TESTS . . . 


tte new 
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WUNTBES, 


make this attachment 
Indispensable! 


nro Stair 
. §f0K 
=") BLENDER 


2. Temperature reduced by passing compound 
or batch overhead. Cooler stocks permit adding 










CHAIN DRIVE 






Oo}. a i VARIABLE 
AS. +- Brive 
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Tier manufacturers testify, “Once used, 


| @ 
| ae 
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accelerators without scorching. 


never without.”’ Handling labor is reduced. es ; 
3. Positive bank control with lower power 


Operation is automatic until the milled 
consumption. 


stock is removed. Speed up your opera- 


tion and enjoy more uniform stock pro- 4. Correct milling time for every batch. 


duction through these six features: 5. Less mixmg time (or larger batches pro- 
portionately). 

1. Manpower goes further. One workman can 

run two or more mills. No more laborious 6. Uniform operation, uniform plasticity, unt- 


| \ hand blending and warm-up. form dispersion. 
| : . Ask for cur 40-page Bulletin “W-7” describing this and many 


other profit-earning types of Akron-Standard equipment. 


The Akron Standard Mold Co. | 


1624 Englewood Avenue sik ised Mies Akron 5, Ohio, U. S. A. 
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Many manufacturers have. . especially when the 
can held a development sample of Flintkote Liquid 
Products. 


They’ve often found the welcome answer to a trouble- 
some requirement for coating, laminating, saturating, 
bonding or other fabrication problem. 


We, at Flintkote, make a broad line of liquid asphalt, 
resin and rubber products . . . both in aqueous dis- 
persions and in solvent form. In addition to standard 
products, we’ve helped meet many special require- 
ments that called for custom-made materials. 


Can you find % 


More Than’ 
lo Ounces © 


in a Pint Can 


Asa result, Flintkote Liquid Products find wide use in 
many branches of industry. Some are used for rug and 
carpet backing, others as paper and textile jaminants 
ps ace curled hair binders, or adhesives. 


Chances are, in our standard line... or in our re- 
search files ... there’s a solution to your problem. If 
not, our technical staff will be glad to work with you, 
to discover what you need. 


A letter outlining your problem will put our complete 
research, development and manufacturing facilities at 
your disposal. 


FLINTKOTE 
Products for Industry 


THE FLINTKOTE COMPANY, Industrial Products Division 
30 Rockefeller Plaza, New York 20, N.Y. 


ATLANTA e BOSTON e CHICAGO HEIGHTS e DETROIT e LOS ANGELES 
NEW ORLEANS e WASHINGTON e TORONTO e MONTREAL 
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PELLETEX 











« GASTEX « PELLETEX *« GASTEX 





Working a modern miracle in Carbon Black pro- 
duction is the General Atlas Pelletizer. This ma- 
chine transforms dusty Carbon Black particles 


PELLETEX *« GASTEX «© PELLETEX * GASTEX + PELLETEX » GASTEX * PELLETEX 















e PELLETEX «© GASTEX * PELLETEX « GASTEX « PELLETEX * GASTEX « PELLETEX * GASTEX + PELLETEX » GASTEX + PELLETEX 
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into dustless pellets known as PELLETEX. Years of a 
intensive research and outstanding technical = 
knowledge in the production of PELLETEX enables 3 
m 
General Atlas Carbon Company to perfect clean, x 
" economical bulk carload shipment of quality fur- _ 
= nace blacks to the rubber industry. > 
a . 
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HYDRAULIC PRESSES 


For rugged construction, ease of operation, and low main- 
tenance, the choice is an R. D. Wood Hydraulic Press. 


Actual performance is important, too... it’s there that 
these presses excel. From the small laboratory press to 
the large vulcanizing and curing press, R. D. Wood 
Hydraulic Presses have proved their worth to the Rubber 
Industry by constant, efficient service. Even the finish of 
the R. D. Wood Heating Platens is right and smooth. And, 
whether you do vulcanizing and curing, molding, or 
belting there is always an R. D. Wood Press which will 
fit your purpose. 

If you want more details, or engineering advice, write 


R. D. Wood Company. 


V9 ° X3L9119d © X9LSV9O © X9LFIIG9d © X3LSWO © X3L91139d © XFLSWD © XILA119d © XILSWD © X3L9114d ° 
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ES 
HIGH PRESSURE VALYV 
a wth a purpose 


Take a look inside... they = 
rugged. They are —_—, 
that way, throughout, 
added is hardened — 
steel trim where it is neede 


t. Resists wear, corrosion, 
an incredible 





mos 
erosion [oO 
oes Easily sunny 
in the elevated range ° ig 
pressure hydraulic meee 
Send for your COPY of the R. D. 
Wood Valve Catalog. 


HYDRAULIC PRESSES AND VALVES FOR EVERY pugPose 
ACCUMULATORS © ALLEVIATORS © INTENSIFIERS 
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TITAN OX... the brightest name tn tilantum pigments 


Foo 








IN | U4 
with Tay igments 
PIg 
In colored rubber, TITANOX pigments create an enviable clarity of 
tint that helps your products stand out in competition. The chemical 
stability and physical inertness of these famous titanium dioxide 
pigments assure maximum resistance to discoloration of tinted 
rubber compounds in which they are used. 
In white rubber stocks, the TITANOX line imparts a maximum of 
whiteness, brightness and opacity. 
Our Technical Service Laboratories are maintained to help you 


use TITANOX pigments most advantageously and economically. We 
invite your request for this assistance. 


6492 


TITANIUM PIGMENT CORPORATION E, 
cll SOLE SALES AGENT ‘ ITAMQ 
ar 4 4 


Reg. U.S. Pat. Of. 


111 Broadway, New York 6, N. Y. 350 Townsend St., San Francisco 7, Cal. ey 
104 So. Michigan Ave., Chicago 3, Ill. 2600 S. Eastern Ave., Los Angeles 22, Cal. 
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PrRECT FOUR. ENQUIRIES FOR 


Our 
Specialties 





SOLE CREPE 


in various varieties and thicknesses and 


Ll 


to suit individual requirements 


SCRAP CREPE 


PALE CREPE 
(Thick and Thin) 


SCRAP RUBBER 





The Ceylon Produce & Rubber Company 
69, MALIBAN STREET, COLOMBO, 11 


Cable Address: “Cruderuber™ 
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IGGS-built vulcanizers and devulcanizers 
B have occupied a prominent place in the de- 
velopment of the rubber industry since its incep- 
tion. For more than 45 years Biggs has furnished 
single-shell and jacketed vulcanizers both ver- 
tical and horizontal, as well as many different 
types of devulcanizers to meet various require- 
ments of the reclaim experts... . It is a far cry 
from the old days of bolted doors and riveted 
construction to Biggs modern all-welded units 
with quick-opening doors. Biggs vulcanizers and 
devulcanizers are available in all sizes and for 
various working pressures — with numerous spe- 


cial features. Write now for our Bulletin 45. 





: 


NN, 


Fig. 3 — vertical 
vulcanizer with 
quick-opening 
door. Door is han- 
dled by self-con- 
tained arm and 
gear-operating me- 
chanism. Hand or 
motor operation. 


> 
Fig. 4—high 
pressure heavy 
duty jacketed ver- 
tical devulcanizer 
with special agita- 
tor. Furnished in 
various sizes. 


Fig. 1—15-ft. diameter by 45- 
ft. long horizontal vulcanizer 
with quick-opening door for 
vulcanizing rubber linings in 
large storage tanks. Fig. 2— 
Biggs vulcanizer with special 
heating manifolds and circu- 
lating fan; all sizes, various 
working pressures. 














Fig. 5—horizontal steam- 
jacketed vulcanizer with 
hinge type quick-opening 
door; all sizes, for various 
working pressures. Welded 














construction throughout. y 
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* Coumarone Resins 

¢ Alkylated Phenol Resins 

* Plasticizing Oils 

* Coal-Tar Solvents 

* Neutral and Shingle Stain Oils 
* Rubber Reclaiming Oils 

¢ Chemical Specialties 


THE NEVILLE COMPANY 


PITTSBURGH, 25, PA. 
Chemicals for the Nation's Vital Industries 
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PROTOX-166 ZINC OXIDE 





PROTOX 
XX-166 


XX-4 


XX-78 


KADOX 
5 





ZINC OXIDE AND GR-S 


TUBING CHARACTERISTICS 
in the 14 Royle Laboratory Tuber Using the Garvey Die 


QUAL parts by weight of GR-S and Zinc Oxide of different grades, 
E representing a range in particle size and type, were compounded 
and mixed under the same conditions, and allowed to stand overnight. 
The following day the stocks were warmed up, and tubed in the Royle 
tuber with the screw operating at 50 R.P.M. The cylinder temperature 
was 40 C., the extension temperature 62 C., and the head tempera- 
ture 105 C. The processing advantages of Protox-166 are shown in 
the accompanying unretouched photograph. 


Similar results obtained in natural rubber will be reported later. 





<4 THE NEW JERSEY ZINC COMPANY 


HEAD PRO 
wars wers 160 FRONT STREET + NEW YORK 7, N. Y. 
Products Distributed by THE NEW JERSEY ZINC SALES COMPANY 
NEW YORK e CHICAGO e BOSTON e¢ CLEVELAND e SAN FRANCISCO e LOS ANGELES 
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NO DUST...HEALTH INSURANCE FOR YOUR PERSONNEL 


manufacturers of milled stock, rubber compounds, molded 
goods, coated fabric and paper, Buty! rubber, latex and cements. Aquazinc 
is eccnomical and efficient to use. It can be applied with uniformity and with 
no loss. It eliminates dust, inconvenience, fire hazard, and other difficulties 


accompanying the use of powdered Zinc Stearate. 


is particularly convenient for surface application of Zinc Stearate. 


Wher: diluted with 8 to 20 parts of water, it can be applied by spray or bath. 


“BEACON Se 


Chemical Man “fe facta re 


97 BICKFORD STREET - BOSTON, MASSACHUSETTS 





In Canada: PRESCOTT & CO., REG'D., 774 ST. PAUL ST.W., MONTREAL 
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: HOSE LEAD 
CASING PR 
























maintains uniform steady output of quality 
lead sheath . . . with minimum operating 
and maintenance costs. That's why such 
leaders in the field as—Goodrich, Boston 
Woven Hose, U. S. Rubber, Goodyear, 
Dunlop, Gates, DeVilbiss, and a host of 
others, use Robertson Equipment. 

More than 89 years’ specialized experi- 
ence in the design and manufacture of 





high pressure hydraulic equipment is at 
your service. Ask us to help you solve your 
lead encasing problems. 











We also design and build Extrusion 
Presses, Hydraulic Pumps, Melting Fur- 
naces and Pots, Dies and Cores, Lead 
Sheath Stripping Machines and Hy- 
draulic Equipment for Special Uses. 
Write for details. 










Lead Sheath 


Stripping Machine Open Lead Melting Pot 





COMPANY INCORPORATED 


131 ‘WATER STREET, BROOKLYN 1, NEW YORK 
Designers and Suliders of aii Types of Lead Encasing Machinery 
Since 1858 
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NOW AVAILABLE 


DU PONT 


“MONASTRAL BLUE B 


BT - 284-D 


RAMAPO BLUE 


BP -173-D 





The Best All-Purpose Blues 
for Rubber and Plastics 


These versatile pigments are opening new fields Ask your Du Pont salesman for details or write: 
in plastic color possibilities because of their out- E. I. du Pont de Nemours & Co. (Inc.), Pigments 
Department, 1007 Market St., Wilmington 98, 


standing properties. They provide extreme bril- 
liance... great stability... chemical inertness... Delaware. 


resistance to fading . . . freedom from bleeding. Du Pont “CAVALCADE OF AMERICA” returns to 
the air Monday, September 13—NBC network 


Considered the best blues from an all-round 
standpoint, these Du Pont pigments are easily 
dispersible in rubber. They are also easily 
dispersible and very compatible with 
vinyl resins and the usual plasticizers. 





BETTER THINGS FOR BETTER LIVING 
-.- THROUGH CHEMISTRY 
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Now 


YOUR WORN 


BANBURYS 


REBUILT 


And Back In Service 


In Less Than 
Half The Usual Time 


Two to three weeks is about all the time your 
Banbury would be out of production with our new 
“Pre-Plan”’ rebuilding service. 





Again Interstate leads for your advantage. 


Ready For Write us for full details. 


Interchange , ; . 
° When you rebuild, you want Interstate’s exclusive 
Banbury bodies, =9, 


hard-surfacing process that means longer life and 

spray or jacketed, a m : 

completely rebuilt. amazing abrasion resistance. And you want Inter- 

Exchange for your state’s specially fabricated and guaranteed, standard 

worn Banbury. , : cane ‘ 
dimension rings. And you want Interstate’s thor- 
ough knowledge of what to do and how, gained 
from 14 years SPECIALIZED Experience. 


All these are yours — PLUS our new fast ‘‘Pre- 
Plan”’ service. 









Inquire here. We are located in the heart of the 
Rubber Industry. 





INTERSTATE WELDING SERVICE 


Main Plant: 914 Miami Street ... AKRON 11, OHIO... Phone: JE 7970 
EXCLUSIVE SPECIALISTS IN BANBURY MIXER REBUILDING 


wold RUBBER WORLD 
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for Extending, Tackifying, Cementing 


You can save money and get a 
better product by using PICCOLYTE 
synthetic resins for compounding 
your rubber. Available in several 
grades, with melting points from 

10° to 115° C. Chemically inert, 
thermoplastic, non-yellowing, pale 
color, soluble in petroleum solvents. 


WRITE for complete details. 


PENNSYLVANIA INDUSTRIAL CHEMICAL CORPORATION 


CLAIRTON, PENN SY 


Plants at Clairton, Pa. and C 





Makers of: Coumarone Resins « Coal Tar Solvents « 
StyreneResins « Rubber Plasticizers + Reclaiming Oils « 
TerpeneResins « HighSolvency Naphthas « Solvent Oils 
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Time to switch 
to G-E Silicone 
Mold Release Agents! 






— S| 
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Rubber molders! Plastics mold- 
ers! Here’s a way to cut down 
on reject losses. Switch to Gen- 
eral Electric silicones for your 
mold release agents. 

General Electric silicone oils 
are formulated to wet surfaces 
readily. They easily penetrate 
small cavities because of their 
relatively low surface tension. 
This prevents sticking of the 
binder or molded part and the 
mold. Reject losses are reduced 
and over-all production is im- 


proved. 





Water-diluted silicone emulsions 
have been accepted by tire and 
rubber molders to speed their 
production .. . to reduce down 
time and rejects. 

Order General Electric silicone 
oil +9981 LTNV-70 (low vis- 
cosity) and #81092 (high vis- 
cosity) or silicone emulsion 
+ 81024 in any quantity from 
pints to drums. Quick delivery. 
Write for more details. Chemical 
Department, General Electric 


Company, Pittsfield, Mass. 


Please address inquiries about G-E silicone oils to Resin and Insulation Ma- 


terials Division, Chemical Department, General Electric Co., Schenectady 5, N. Y 


CNS GENERAL @ ELECTRIC 
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...l0F your products 





...New plant added to WITCO facilities 
now producing specialized asphalt materials 





To increase the scope of its service to industry, WITCO has completed a new 


asphalt plant in Perth Amboy. N. J. WITCO now has three such plants strategically 
located so that customers in all parts of the country are easily and speedily supplied 


with asphalt products specially formulated to meet specific requirements. 


WITCO's research and technical service staffs—thoroughly trained and experi- 
enced in asphalt materials—are ready at all times to cooperate with you in develop- 
ing the exact formulation you need. Request a sample today. (And, to help us help 
you, please give definite specifications—or state the conditions under which the 


material is to be used.) 





Pioneer Hydrocarbons (Mineral Rubbers)—extending plasticizers for rubber com- 
pounding derived from petroleum sources. Two grades are available: “Black 
Diamond’* and No. 38. 

Softeners for heavily loaded stocks giving marked plasticizing action without 
alteration of cure rate. Made in several grades to cover various applications. 


*Trademark 


WITCO CHEMICAL COMPANY, 295 Madison Avenue, New York 17, N. Y. 


BOSTON + CHICAGO + CLEVELAND - AKRON + DETROIT 
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3 SAN FRANCISCO » LOS ANGELES - LONDON and MANCHESTER, ENGLAND 
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Presses designed ior 
your needs 




































We have been designing and build- 
ing hydraulic equipment to suit our 
customers’ requirements, embody- 
ing all the most modern and pro- 
gressive features, for over 
60 years. Why not put 





your problem before us. 


% Our illustration shows two 
42” x 36” 6-daylight presses 
fitted with lifting tables and heat 
shields at the front and back of 
each press. 


FRANCIS SHAW 


AND COMPANY LTD. 
MANCHESTER, 11, ENGLAND 
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Service and Reliability — For Your Rubber Needs 


CRUDE RUBBER 


PLANTATION * WILD * BALATAS * GUMS * GUAYULE 
In Akron LIQUID LATEX In New York 
E. P. LAMBERT CoO. SOUTH ASIA CORP. 


First National Tower Akron 8, Ohio 11 Broadway New York 4, N. Y. 
HEmlock 2188 Digby 4-2050 























-Top-Quality that never varies! 


THE GENERAL TIRE & RUBBER COMPANY 
AKRON, OHIO 


WABASH, IND. * HUNTINGTON, W. VA. + WACO, TEXAS 
BAYTOWN, TEXAS © BARNESVILLE, GA. * PASADENA, CAL. 


Associated Factories: 


CANADA + MEXICO + VENEZUELA + CHILE + PORTUGAL 
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is back in carl 


Methocel (Dow 
Methylcellu- 
lose) is being suc- 
cessfully employed 
in the rubber industry 
as a thickening and 
creaming agent in rub- 

ber dispersions. 

Methocel (a cold water 
soluble cellulose ether) is 
compatible with a wide range 

of synthetic latices and with 
natural latex, and further, can be 
easily added to these dispersions. 
Methocel solutions are also very 
effective rubber mold release agents, 
where mold temperatures are not 
excessively high. 
Methocel is available for shipment now. 
Take advantage of its unique properties. 
Write to Dow for more detailed infor- 
mation about Methocel’s uses in the 
rubber industry. 


METHOCEL ADVANTAGES 


1. Methocel is compatible to an unusual degree with a 
wide variety of modifying agents including alcohols, 
wetting agents, plasticizers and resins. 


2. Methocel is odorless, harmless. 


3. Methocel solutions ordinarily do not require preservatives. 








4. Methocel is a uniform, synthetic chemical product. 
5. Methocel solutions are neutral. 


6. Methocel solutions remain clear and colorless 
over a wide pH range. 


7. Methocel is completely soluble in water. 


CHEMICALS INDISPENSABLE 
TO INDUSTRY AND AGRICULTURE 
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T. W. MORRIS TRIMMING MACHINES 














| 6301 WINTHROP 


ARE 


INCOMPARABLE 


SEMI- 
AUTOMATIC 
HEEL 
TRIMMER 


Mail 


Address 


CHICAGO 40, ILL. 


CABLE “MORTRIM” 


ASV at. 
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CRYSTEX ‘Insoluble Sulphur) preserves tack in 
uncured natural rubber and synthetic stocks. 
It does not bloom, and is especially useful in tire 
carcass stocks, and in camel back. Improved 
cures may be expected when CRYSTEX replaces 
ordinary sulphur in some compounds. CRYSTEX 


aris. Giri it 


has been found useful in some cements, and in 
compounding latices for dipping baths. Due to 
improved and expanded manufacturing facilities, 
CRYSTEX now costs less and is more practical 
than ever in rubbermaking processes. 


Commercial Rubbermakers’ Sulphur, Tire Brand, 99’2% Pure—Refined Rubbermakers’ 


Sulphur, Tube Brand, 100% 


Pure—’Conditioned’” Rubbermakers’ Sulphur—Carbon Tetra- 


chloride—Carbon Bisulphide—Caustic Soda—Sulphur Chloride. 


STAUFFER CHEMICAL CO. 


555 South Flower Street, Los Angeles 13, Cal. 
636 California Street, San Francisco 8, Cal. 
North Portland, Oregon— Houston 2, Texas 


420 Lexington Avenue, New York 17, N. Y. 
221 North LaSalle Street, Chicago 1, Illinois 
424 Ohio Bidg., Akron 8, Ohio—Apopka, Fla. 


co Egan, &. Dealings as 
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Yours For the Ashing! 


Complete descriptive details, photos and specifi- 





cations on hydraulic presses designed and built 
by Erie Foundry Company are contained in bul- 
letin 350. Write for it! 


ERIE FOUNDRY COMPANY : Erie, Pa., U.S.A. 


OETROIT/CH ICA GO J/INDIANAPOLIS /LOS ANGELES /SAN FRANCISCO 
335 Curtis Building / 549 Washington Boulevard / 335 Postal Station Building / 2505 Santa Fe Avenue / 2070 Bryant Street 


RIE 


GOUNDRY COMPayy) 
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ROYLE PRODUCTS 


Continuous Extruding Machines 
for the Rubber, Plastic and Chemical Industries 


Continuous Vulcanizing Machines 
for Rubber Insulated Wire 


Plastic Insulated Wire Machines 
Light Wire and Cable Capstans 
Strainers Motorized Take-Ups CONTINUOUS 


. ™ VULCANIZING MACHINE 
Cooling Troughs Temperature Control Units 


JOHN ROYLE & SONS wore 


N. J 








' PIONEERED THE CONTINUOUS EXTRUSION PROCESS IN 


London, England Home Office Akron, Ohio Los Angeles, Cal. PATERSON 3 A N EW JERSEY 


dames Day (Machinery) Ltd. E.B. Trout J.W.VanRiper J.C. Clinefelter H.M. Royal, Inc. 
REgent 2430 SHerwood 2-8262 JEfferson 3264 LOgan 3261 


und many 


new uses 


New uses meant bigger and 
better facilities. They are now 
completed and are ready 


to serve you promplly. 


WARWICK CHEMLCAL COMPANY br 


DIVISION CORPORATION 
10-10 44TH AVENUE, LONG ISLAND CITY, N. Y. 
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...as a replacement for 


where (Color 
in natural rubber stocks 


The increasing desirability of light colors 
in natural rubber products which have 
heretofore been confined to black has 
prompted the collection of data compar- 
ing the values of Calcene T with those of 
Thermax and P-33 carbon blacks. Com- 


pounders will find this data helpful in 


COLUMBIA 










carbon blacks 
is desired 






formulating stocks possessing the required 
characteristics for specific products. 

DATA AVAILABLE COMPARING CALCENE T, 
THERMAX AND P-33 

This data supplied on request. 
Just write for Columbia Pigments 
Data Sheet No. 48-1—‘**Compart- 


son of Calcene T, Thermax and 


P-33 in Natural Rubber.” 


CHEMICALS 


CHICAGO BOSTON ST. LOUIS PITTSBURGH 
NEW YORK CINCINNATI CLEVELAND PHILADELPHIA 
MINNEAPOLIS CHARLOTTE SAN FRANCISCO 
G PAINT + GLASS * CHEMICALS + BRUSHES + PLASTICS 










PITTSBURGH an oa i 
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why not let 
pleasant odors 


do a merchandising job for you? 


Whether intended for the manufacture of balls, girdles, toys, gloves, hot-water bottles, 


shower curtains, or other household or industrial purposes, your rubber will tind 


readier acceptance if it is odor-treated by Sindar. 


paradors* 


Sindar’s special aromatic blends for use in rubber, are 


effective, inexpensive, tenacious, time-tested 


Ask us for further information, samples and prices. 


*PARADOR Reg. U. S. Pat. Off. 


Coyporidion 


Industrial Aromatics and Chemicals 


330 West 42nd Street, New York 18, N.Y. 


Branches: Philadelphia ¢ Boston ¢ Cincinnati ¢ Detroit ¢ Chicago ¢ Seattle « Los Angeles « Montreal ¢ Toronto 


RUBBER & PLASTICS PROCESSING MACHINERY 


Sales Representatives 
OHIO 
DUGAN & CAMPBELL 
907 Akron Savings & loan Bidg. 
AKRON, OHIO. 
EASTERN 


H. E. STONE SUPPLY CO. 
OAKLYN, N. J. 


MIDWEST 
HERRON & MEYER OF CHICAGO 
38 South Dearborn Street 
CHICAGO 33, ILL. 


MILLS ° PRESSES e TUBERS 
EXTRUDERS ° STRAINERS 
WASHERS e CRACKERS 
CALENDERS . REFINERS 





Three outstanding features are found 
in EEMCO Rubber and Plastics Processing 
Machinery. First, Correct Design; second, 
Sturdy Dependability; third, Built for 
Heavy Duty and Long Life with minimum 
repairs. Mills, Crackers, Refiners and 
Washers are furnished as single units, or 
for operation “in line’’ of two or more. 


LABORATORY MILLS 


EEMCO Presses are made from 12’’x12" 
for Laboratory use up to sizes to meet all 
requirements. ‘The New EEMCO Labora- 
tory Mill (illustrated) is a fully enclosed, 
self-contained unit with variable speed 
drive. Streamlined, it is ideal for Labora- 
tory and Small Production. Bulletins sent on 
request. Write today for quotations & delivery. 





953 EAST 12th ST., ERIE, PENNA. 
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HARPLE CCELERATOR 


TETRAETHYLTHIURAM 
DISULFIDE 


VULCANIZING AGENT 
PRIMARY ACCELERATOR 


SHARPLES ' es oe 
TRADE Tes | su ae: sf et RETARDER FOR 
NEOPRENE 


MARK 


CHEMICALS 


SHARPLES CHEMICALS INC. puiavcieuia - newyork - cuicago + AKRON 








FOR BETTER MOLDS FOR BETTER TIRES SPECIFY BRIDGWATER 
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. farm-tractor or off-the-road-tire molds, 
engraved or of aluminum construction, pre- 
sent no problems to ‘Bridgwater. Special machine 
tools, many of our own design and make, assure 
the same precise corners, the same accurate tem- 
plate fit to all characters and ribs in the design, 





the same highly polished surface characteristic of 
molds by Bridgwater. 

Our new Athens Machine Division, plus en- 
larged facilities at our Akron plant, enable us to 
produce quickly molds of any size or type — and 
at the lowest possible cost. 


THE |}RIDGWATER MACHINE COMPANY 
HKcorn , Oto 
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EXPERIENCE 


For more than a decade Giffels & Vallet, Inc., 
has engineered rubber and plastics plants — 
their engineers have worked with many ma- 
terials, techniques, and methods — they have 
assisted in the development of high produc- 
tion facilities of all sizes and for all types of 
fabricated materials of rubber and plastics. 

This is experience ... it forms an integral 
part of the layout, designs, and recommenda- 
tions that they produce. Its value may be 
realistically judged by the wide acceptance 
accorded this organization. 


GIFFELS & VALLET, INC. 


INDUSTRIAL ENGINEERING DIVISION 
1000 MARQUETTE BUILDING, DETROIT 
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ESSEX 


BLACK 


g Semi-Reenforcing 


f Furnace Black (SRF) 
I | 





f Easy-ProcessiNe 
(EPC) 

















J. M. HUBER CORPORATION 
342 Madison Avenue NEW YORK 17, N. Y. 


Manufacturers of WYEX (EPC) MODULEX (HMF) ESSEX (SRF) SUPREX CLAY PARAGON CLAY RUBBER CHEMICALS 
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The Formation and Structure 


of Vulcanizates 


J. Bardwell’ and C. A. Winkler’ 


HI: characteristic mechanical properties of vul- 

canized rubber are believed to result from a net- 

work structure made up of chainlike molecules 
bonded together by occasional cross-linkages. In relat- 
ing the physical properties of the vulcanizate to the 
structure of the network, it is therefore necessary to 
consider the concentration of cross-linkages and the 
molecular weight distribution of the rubber molecules 
prior to cross-linking. Various theories have been pro- 
posed tor the dependence of elastic properties on these 
structural factors, but experimental proof of the sug 
gested relations has been meager, largely because of the 
complexities met with in vulcanization reactions. In the 
present investigation some of these difficulties have 
been overcome, and the quantitative relations between 
the elastic behavior of GR-S and its network structure 
have thereby been revealed. 


Theoretical Considerations 
Elasticity 


Of the many theories that have been proposed to 
account for rubber-like elasticity the most explicit are 
those which consider the configurations of coiling mole- 
cules. The “equation of state” for systems of flexible 
chains has been expressed (1-5) in the form: 


’ ] ee 
7*+=— RT —-— 
V le ie nee 
+ == tension (force per unit area of initial cross- 
section ). 
R = gas constant. 
T = absolute temperature. 
1 = stretched length. 
1, = unstretched length. 


— is a proportionality constant representing the rigid- 


‘Presented before Rubber Division, Chemical Institute of Canada, Mont- 
Teal, P. O., Canada, June 9, 1948. 

2Work done while at McGill University, Montreal. Present address, Na- 
tional Research Council, Ottawa, Ont., Canada. 

Professor of Chemistry, McGill University. 

“Numbers in parentheses refer to bibliography references at end of article 


ity of the particular rubber sample and dependent on 
Several authors (1, 3, +) have interpreted » 
y 


structure. 


“chains” in volume V, but here — 

V 
will be regarded as an experimental quantity and will 
henceforth be called the “network activity.” 

The dependence of tension on temperature and elon- 
gation expressed by Equation 1 agrees fairly well with 
experimental thermoelastic properties (6, 7, 8) and 
stress-strain curves (6, 8-10) for various rubber-like 


as the number of 


polymers. It is with the dependence of the remaining 
7] 

term, —, on net work structure that we are here chiefly 
\ 


concerned. In several elasticity theories this quantity 1s 
proportional to the number of “chains” per unit volume, 
where the “chain” is defined as the part of a molecule 
extending from one cross-linkage to the next. For an 
ideal network formed from indefinitely long molecules 
the number of “chains” is identical with the number of 
cross-linked monomer units or equal to twice the nu 

ber of cross-linkages. If a fraction p of the structural 


units is involved in cross-linkages, the concentration of 


d 
chains (moles per c.c.) is p, and the theoretical rela- 
M, 
tion between network activity and degree of cross-lin 
ing, P, is given by: 


7] d 
=g—p (2) 
\ M. 
d density of polymer (gm_/‘c.c.) 
M molecular weight of the structural unit. 


The proportionality “constant,” g, 1s unity in the theories 
developed by Wall (1, 11), Treloar (3), and Flory and 
Rehner (4+). It has the value 7/3 in the theory of Kuhn 
(5, 12) and about '% in that of James and Guth (13). 

Flory has taken into account the molecular weight 
of the polymer before cross-linking (9, 14). Each 
“primary molecule” is considered to give rise to two 
inactive terminal chains in the vulcanizate, thereby lead- 


9 
ing to an “eftective” degree of cross-linking of p - 
Vo 


where y. is the number average degree of polymerization 
prior to cross-linking. Equation 2 may then be modified 
to 
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) d V4 


=— gs -—— p- 


V M. Vn 


This equation which relates the “modulus” of vulcanized 
rubber to the network structure, as determined by the 
degree of cross-linking and the primary molecular 
weight, has hitherto received only partial experimental 
verification. Experiments by Flory with close-cut frac- 
tions of Butyl rubber confirmed the validity of the cor- 
rection for initial molecular weight, but failed to support 
the theoretical proportionality between network activity 
and degree of cross-linking (9, 14). Experimental 
values of g were 3.3 for p = 1.6 x 10° and 2.1 for 

= 28x 10 Flory has suggested that the discrepancy 
between theory and experiment results from the presence 
of entanglements within the network. 


Swelling 


Although the “network activity” is generally esti- 
mated from modulus measurements, it may also be 
determined from observation of the equilibrium swelling 
volume (15). The relation is given by: 


) In (l-v.) + ve tye Vv. 


v, = volume fraction of polymer in the swollen gel in 
equilibrium with pure solvent, i.e., the reciprocal of the 
“swelling volume” (ratio of the volumes of swollen and 
dried gel). 
#. == solvent-polymer interaction coefficient (16). 
V, = molar volume of solvent. 
For large swelling (v, small) Equation 4 reduces to the 
approximate expression: 





Primary Molecular Weight Distribution 


The primary molecule is defined as the polymeric 
molecule that exists prior to cross-linking and therefore 
constitutes a basic factor in vulcanizate structure. The 
size distribution of the primary molecules is the statis- 
tical result of the random occurrence of termination steps 


510 


ous Polymer, (2) Increment, and (3) 
Cumulative Distributions 


during chain growth. If the probability that a growing 
molecule adds an additional monomer unit is represented 
by ‘p.’ then the distribution of primary molecular size 
of the resulting polymer (17) is given by: 
W; = y (1 -p)* p”? es 
W, = weight fraction of species containing y struc- 
tural units. 


For this distribution the “weight average’ degree of 





polymerization, yw, is twice the “number average,” ys; 
i.e., the heterogeneity index is two (17). 

With polymers formed in the presence of a chain 
transfer agent (modifier) the number average degree 
of polymerization of the primary molecules may be ob- 
tained from measurements of modifier consumption, viz. 





— 4 
yn = ——— ey, fd 
BR. 11 =<") 
x == fractional conversion. 
R, = modifier concentration (as moles per mole of 
initial monomer). 
r = “regulating index” (18). 


Depletion of modifier during polymerization broadens 
the primary molecular weight distribution somewhat; 
the primary heterogeneity index at conversion % 1s given 
by (19): 


Vw 2 
= (e* —-1) (1-€") inne 
Yo = (r2)? 





Network Formation 


During vulcanization, the long chains of a rubber-like 
polymer are bonded together at randomly selected points, 
and larger and larger structures are thereby built up. As 
the process of interlinking continues, a point is reached 
where “infinite networks” pervading the entire volume 
suddenly appear (20). Such networks are insoluble and 
constitute the familiar gel fraction. Further cross-link- 
ing results in increasing amounts of gel and in cyclic 
connections within the gel structure. 

On the assumption that cross-linking is random and 
that intramolecular connections within the sol fraction 
may be neglected, Flory (20-21) and Stockmayer (22) 
have developed a statistical treatment of the cross-link- 
ing process. Figure 1 shows the theoretical course ot! 
gelation as a function of the average number of cross- 


linked units per primary molecule (p y.) for three cases, 
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viz., the homogeneous polymer, the “increment” distribu- 
tion (Equation 6), and the cumulative distribution re- 
sulting from 90% depletion of modifier (19). The latter 
corresponds to a heterogeneity index of 3.06. 

As cross-linking proceeds beyond the gel point, cyclic 
connections form within the gel structure. Only these 
connections give rise to “effective” chains. The number 
of such effective chains per primary molecule is given 

2 


_ 


by Vn (p” — vn") where pe” and y.” are the values of p 
and yn in the gel. Figure 2 shows the theoretical num- 
ber of effective chains per primary molecule for the 
same three distributions. The curves shown in Figures 1 

and 2 were calculated by the method proposed by Flory 
2i}. 


Experimental Details 


Preparation of Polymers 


The copolymer of butadiene and styrene (GR-S) was 
prepared by the well-known bettle polymerization method 
(18, 23). After addition of shortstop to the latex, un- 
reacted monomer was removed by vacuum distillation at 
about 40° C. The molecular weight of the polymer was 
varied by manipulation of the amount of modifier used 
(Sharples tertiary dodecyl mercaptan). The “regulating 
index” of this modifier is 3.16 (18). The degree of poly- 
merization of the primary molecules was calculated by 
means of Equation 7; due allowance was made for com- 
positional changes during polymerization (24). The 
heterogeneity index was calculated by means of Equa- 
tion 8 and is shown in Table 1 together with other rele- 
vant characteristics of the polymers. 


TaBLE 1. DEGREE OF POLYMERIZATION AND HETEROGENEITY INDEX OF 
MopiFiep GR-S PoLtyMERs 
Mercaptan 
Charged : 
(Moles per Mole Number Average Heterogeneity 
Polymer of Initial Jegree of ndex 
No Monomer) Conversion Polymerization a 
R, bi Jn Yn 
I 0.44 0.304 11600 2.16 
II 1.42 03232 3150 2.09 
III 2.95 0.465 2080 2.38 
IV 4.47 0.107 870 2.02 
V 4.47 0.275 1100 2.13 
VI 4.47 0.356 1220 2.22 
VII 78d 0.171 575 2.95 
VIII 14.2 0.136 ray he} 2.03 
IX sete 05515 110 2.52 


Cross-Linking Reaction 


A buffered solution of potassium persulfate was 
added to the latex ; the final mixture has the composition: 


oo | ee ee eer re 5.0% 
POUMRENINE PETAUIONE. 5 nce cciiee ines 2.5% 
Buffer (sodium carbonate-sodium bicarbonate) 1.5% 


After thorough mixing, aliquots amounting to 25 c.c. 
were transferred to one-ounce bottles. Nitrogen was 
bubbled through the reaction mixture for 30 seconds, 
after which the bottle was capped tightly and immersed 
into a water bath at 50.0 + 0.5° C. After suitable inter- 
vals the reaction was stopped by coagulating the polymer 
in rapidly stirring butanol containing 0.05% phenyl beta- 
naphthylamine antioxidant (P.B.N.A.). The coagulum 
was washed with butanol; 2% P.B.N.A. was added, and 
the polymer was dried for 12 hours at 80° C. in a vacuum 
oven, 

To compare the cross-linking reaction brought about 
by potassium persulfate with more conventional vul- 
canizations, one of the polymers was mixed with com- 
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pounding ingredients and cured at 140° C. The curing 
ingredients were added in the form of a colloidal dis- 
persion to the latex, which was then coagulated in buta- 
nol. The coagulum was protected with P.B.N.A. and 
milled for a short time at room temperature; the roll 
separation was one millimeter. Portions of the coagulum 
were then cured at 140° C. 


Solubility and Swelling 


Weighed fragments of the dried polymer were placed 
into small screen cages and extracted for 48 hours in 
toluene containing 0.05% P.B.N.A. The swollen gel was 
allowed to drain for five minutes in a small closed cen- 
tainer, weighed, and then dried to constant weight. The 
gel fraction and swelling volume were calculated, using 
the values of 0.93 and 0.86 for the densities of GR-S and 
toluene, respectively. The solubility was corrected for 
the small amount of non-polymer components extractable 


in ethanol-toluene azeotrope containing 10% water (25). 


Results and Discussion 


Cross-Linking 


The addition of potassium persulfate to GR-S latex 
results in progressive insolubilization of the polymer 
(Figure 3). The course of gelation is seen to resemble 
closely the theoretical curve (Figure 1) for the increase 
of gel fraction as cross-linkages are added. One may 
therefore employ the theoretical relation with confidence 
to deduce the degree of cross-linking from the measured 
gel fraction. 


The Relation of Swelling to Modulus 


On comparing Equations 1 and 5 it is seen that the 
modulus of a vulcanizate is predicted to be approximately 
inversely proportional to the 5/3 power of the swelling 
volume. Measurements on GR-S pure gum vulcanizates 
amply confirm this relation (Figure 4). 

Stress-strain curves were determined with a standard 
testing machine; the rate of extension was 20 inches a 
minute. In addition to the “dynamic”? modulus deter- 
mined in this way the “static’’ modulus was also esti- 
mated by subtracting the stress relaxation occurring 
during a period of 24 hours. 

Figure 4 consists of a log-log plot of the dynamic and 
static moduli at 300% elongation (7,.,) vs. the swelling 
volume in toluene (S.V.) Although both dynamic and 
static moduli show good correlation with the swelling 
volume, better agreement with theory is found for the 
static modulus. This result is not surprising since swell- 
ing volume represents an equilibrium type of deforma- 
tion. The equation of the line in Figure 4 for the static 
modulus is: 


log T5499 = 3.67 — 1.67 log S. V. 


The theoretical slope of (—5/3) is seen to be confirmed. 
By comparing the above equation with Equations 1 and 
4, the value of u, is found to be 0.18 for GR-S in toluene. 
Small variations of styrene content do not appear to alter 
this value significantly. 


Swelling and Network Structure 


It is evident from Figure 3 that large changes of swell- 
ing volume occur when the degree of cross-linking is 
altered. Marked dependence of swelling on primary 
molecular weight was also found when the various poly- 
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Fig. 5. Network Activity vs. Degree of Cross-Linking 


mers listed in Table 1 were cross-linked by the same 

method. The dependence of swelling on network struc- 

ture is best discussed in terms of the theoretical predic- 

tions summarized in Equation 3, For this purpose the 

value of p, the degree of cross-linking was calculated 

measured gel fraction with the assistance of 
v 


from the 


was calculated from 
\ 
the observed swelling volume by means of Equation 4, 
using the value 0.18 for w.. 

Figure 5 shows the effect of both primary molecular 
weight and degree of cross-linking on the “network 
activity” (modulus) of GR-S. The effect of primary 
molecular weight is particularly noteworthy. Polymers 
of low primary molecular weight are handicapped in the 
development of reversible elasticity since relatively large 
concentrations of cross-linkages are required for the for- 
mation of a network. Even after the “gel point” is 
reached the increase of “modulus” is less rapid than 
with polymers of high primary molecular weight. 

It is of interest to test the extent to which the results 
shown in Figure 5 agree with Flory's postulate that 
terminal chains are inactive during deformation. Ac- 

, 2 


Figure 1. The network activity 


a 





cordingly, the effective degree of cross-linking p” — 





yn" 
for the various cross-linked polymers was deduced with 
the assistance of Figure 2. Consideration of the molec- 
ular weight in this way is seen to bring all the results 
into agreement (Figure 6). Thus the effect of molec- 
ular weight over a hundred-fold range is in quantitative 
agreement with the “network flaw” theory of vulcani- 
zate structure (9). 

The linearity of the resulting plot also verifies the 
proportionality between “network activity” and (effec- 
tive) degree of cross-linking predicated by various elas- 
ticity theories. The equation of the line in Figure 6 is: 
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dicted by Kuhn. 

Figure 6 also includes the results deduced from the 
swelling and solubility of GR-S pure gum vulcanizates 
at low degrees of cure. The coincidence of the results 
demonstrates that the above conclusions concerning the 
effects of network structure are equally applicable to 
GR-S vulcanizates. 

The effect of much higher concentrations of cross- 
linkages on the network activity was investigated by 
extending the reaction period with one of the polymers 
(III). The degree of cross-linking was calculated from 
the measured rate of insolubilization early in the reac- 
tion; due allowance was made for decomposition of per- 
sulfate ion. The results, shown in Figure 7, indicate that 
in this region the rigidity increases more rapidly than 
the effective degree of cross-linking. Included in Figure 
7 are Flory's results for Butyl rubber (g = 3.3 and 2.1) 
and the predictions of elasticity theories. Of the various 
theories, that of Kuhn appears to be in closest agreement 
with the experimental results for GR-S except at high 
degrees of cure. Kuhn's hypothesis (5) that restraints 
in addition to chemical cross-linkages exist along the 
chains appears to be correct. 

The most significant feature of these results is the 
way in which molecular weight exerts its effect on elastic 
properties. The ends of each primary molecule give rise 
to “flaws” in the network structure which are detri- 
mental to physical properties (14, 26). Consideration 
of the relatively low value of the primary molecular 
weight of GR-S, as now produced, leads to the conclu- 
sion that such flaws make up a considerable fraction of 
the structure of typical vulcanizates. 

The effect of distribution of primary molecular weight 
may be discussed on the basis of Figure 2. For a given 
number average primary molecular weight a fixed degree 
of cross-linking results in a slightly greater fraction of 
effective chains with the more heterogeneous polymer. 
This advantage of heterogeneity is small and may easily 
be illusory when processing difficulties are considered. 

(Continued on page 520) 
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Strain Tester for Rubber | 


HE strain tester described herein was designed to 

measure the strain at a definite time after the 

application of a predetermined stress. In the usual 
testing procedure stress is measured at a specified strain 
during the extension of the specimen at a relatively rapid 
rate. Interest in the development of the strain tester 
resulted from investigations by one of us* which showed 
that replicate measurements of strain at a predetermined 
stress have a variance of approximately one-tenth the 
variance of the usual measurements of stress at a speci- 
fied strain. 

The apparatus was designed to permit routine meas- 
urements of strain at any selected stress below rupture 
to be made with the degree of precision found by Roth 
in the earlier investigation. In designing the strain 
tester, accuracy of measurement, as well as precision, 
was considered. The design features which are respon- 
sible for the improved precision and accuracy of meas- 
urements in the strain test are: (1) observation of bench 
marks when they are essentially at rest, (2) use of freely 
suspended weights to attain the desired stresses without 
friction effects, and (3) increase in distance between 
bench marks of from two to four times that possible 
with usual dumbbell-shaped specimens. 

This test is not intended to measure stress-strain 
properties near or at rupture. For control testing, how- 
ever, and for many research tests a knowledge of the 
properties below the region of failure is sufficient. The 
improved precision of the strain test warrants a separate 
determination of the properties at failure in those cases 
where they are necessary. 


Details of Construction 


Three accessory instruments are required to prepare 
specimens for measurements in the strain tester. These 
are (1) a die to cut specimens from a sheet of rubber, 
(2) a device for placing bench marks on the specimen, 
and (3) a device for determining the average thickness 
of the specimen. The construction of each of these 
instruments and of the strain tester is described in turn. 
1The tester was designed and constructed at the request of the Subcommit 
tee on Test Methods of the Committee on Specifications for Sy 
Rubbers and was financed in part by funds transferred from the Office 
Rubber Reserve, Reconstruction F rp 











Fig. 1. Die for Cutting Five Test Specimens 
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SECTION 8-8' 


Fig. 2. Bench 
Marker 


Die for Cutting 
Specimen 


The construction of the die used to cut specimens from 
a sheet of rubber is shown in Figure 1. The cutting 
blades of the die consist of six strips of razor-blade 
steel sharpened on one edge. Each strip is six inches long, 
34-inch wide, and 0.009-inch thick.* They are clamped 
between metal spacers six inches long, 5g-inch wide, and 
0.245-inch thick, so that the cutting edges project 1%- 
inch. The die is used in an arbor press or “clicking” 
machine. 

With this device five strips 0.254-inch in width are 
cut simultaneously. This width was chosen for its con- 
venience in determining the load to be applied to the 
specimen to obtain the desired stress based on the cross- 
sectional area of the unstrained specimen. The width 
is one-hundredth the numerical factor by which the 
thickness in millimeters must be divided in order to con- 
vert it to inches. Consequently the load, expressed in 
pounds, is equal to the numerical value of the thickness 
of the specimen measured in millimeters multiplied by 
the numerical value of the desired stress expressed in 
“hundredweights” per square inch. For example, to 
obtain a stress of 400 p.s.i., the load to be applied to 
a specimen 2.03 millimeters in thickness and 0,254-inch 
in width would be: 2.03 x 400/100 = 8.12 pounds. 


Bench Marker 


Bench marks are placed 10 centimeters apart upon 
each specimen. This distance makes it convenient to 
measure elongation (strain) directly by means of a scale 
graduated in millimeters. The device used is essentially 
a metal bar with razor blades fastened on each end, as 
shown in Figure 2. In order to prevent cutting of the 
specimen by the blade, the edges are ground as shown in 
the detailed section. With this marker distinct lines not 
over 0.010 inch wide are easily made. 


Thickness Gage 


The thickness of the specimens is measured with the 
gage shown in Figure 3. This gage has a dial indicator 
graduated in hundredths of a millimeter. One revolu- 
tion of the pointer corresponds to 1.0 millimeter, and 
the total range of the indicator is 2.5 millimeters. The 
indicator is mounted above an especially constructed 














Fig. 3. Gage for Obtaining Average Thickness of the 
Specimen 


base shown in Figure +. An important feature of this 
base is the pressure bar arrangement. This metal bar, 
10 centimeters long, is pressed upon the surface of the 
specimen with a force of four pounds by means of a 
spring. The bar is attached to a ball joint which possesses 
sufficient freedom of movement to average the thickness 
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Fig. 5. General View of Rubber Strain Tester 
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of wedge shaped specimens. The dial indicator is ad- 
justed to read zero for specimens 1.50 millimeters in 
thickness, since specimens of this thickness require a 
load corresponding to the basic weight of the weight 
assembly described below under “Strain Tester.’ Addi- 
tional thickness beyond 1.50 millimeters is read in 
hundredths of a millimeter. 


Strain Tester 


The strain tester is designed to apply automatically 
the selected weights to a specimen to produce the desired 
stress, to provide means for measuring the elongation 
accurately and easily, to assure that measurement of 
elongation is made at the proper time after application 
of the load, and to return automatically the specimen and 
the tester to their starting positions after the measure- 
ment has been made. The design of the tester embodies 
mechanical and electrical features which are discussed 
separately. 
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Fig. 4. Construction of the Averaging Mechanism of the Thickness 
Gage 


The apparatus is shown with the pressure bar raised. The specimen 
is placed on the base under the bar and against the guide. When the 
knurled disk. D, is turned so that the handle, H, rests agaihst the pin, 
P, the notch, N, in the rod, R, is at the top, allowing the spring to 
pull the pressure bar down against the top side of the specimen. 


Mechanical Assembly 


Figures 5 and 6 are photographs of the strain tester. 
Essentially the tester consists of two parts. The upper 
part comprises a vertical track, the driving mechanism 
for extending and suspending the specimen, and_ the 
mechanism for measuring the elongation. The lower 
part consists of the weight assembly and mechanism for 
placing the proper load on the specimen. 

The vertical track is constructed from five strips of 
cold rolled steel 48 inches long. The basic steel strip is 
two inches in width and 3¢-inch in thickness. To this 
strip two strips 5¢- by lg-inch and two strips 34- by 
'g-inch are fastened to form a T-slot 34-inch in width 
at the base and 14-inch at the throat. This slot serves as 
a guide for the grip which stretches and supports the 
upper end of the specimen. The specimen grip also con- 
nects the two ends of a roller chain (Boston #35) which 
passes over sprockets at each end of the vertical track 
and thence to a 'g or 14 h.p. gear motor. This motor 
raises and lowers the specimen grip in the T-slot at a 
speed of 200 inches a minute. Two limit switches located 
fore and aft of the sprocket at the upper end of the 
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track prevent the specimen grip from reaching the 
sprockets and damaging the tester. 

A steel tape graduated in millimeters is used to meas- 
ure the elongation. Since the bench marks are placed on 
the specimen 10 centimeters apart, each millimeter of 
extension corresponds to an elongation of 1%. Two 
transparent plastic positioners with hair lines are used 
to locate the position of the bench marks on the milli- 
meter tape. The end of the tape is fixed to the upper 
positioner, and the zero point on the tape is adjusted 
exactly 10 centimeters below the hair line on this posi- 
tioner. Thus, when the positioners are placed on the 
bench marks, the elongation is read from the tape at the 
lower positioner directly in per cent. To permit the 





Fig. 6. Rubber Strain Tester from the Perspective of the 
Operator 


P, pilot in series with motor of time-cycle controller 
V, hand-wheel for aligning upper positioner with upper bench 
mark 
X, prism and specimen as seen in plane mirror — 
Y, handle for rotating positioners to the specimen and aligning 
the lower positioner with the lower bench mark 


operator, when seated at the tester, to locate the hair 
line of the upper positioner on the upper bench mark, 
arrangement X in Figure 6 is made to observe the hair 
line and the bench mark by means of a fixed plane mirror 
and a reflecting prism attached to the upper positioner. 
Lights attached to the prism illuminate the upper bench 
mark during the time an observation is to be made. The 
upper positioner, prism, and lights are moved up or 
down by means of a ladder chain and sprocket assembly. 
The assembly is driven by means of a hand wheel, V in 
Figure 6, within easy reach of the seated operator. The 
lower positioner slides freely on a vertical square bar 
which serves as a guide for both positioners and rotates 
them away from the specimen. A handle, Y in Figure 6, 
on the lower positioner enables the operator to slide it 
and to rotate both positioners to the specimen in order to 
make observations without parallax. 

The lower part of the apparatus, consisting of the 
weight assembly and weight loading mechanism, is cen- 
tered around a plumb line from the upper grip. The 
weight assembly passes freely through a rectangular hole 
five by eight inches cut in the table top which supports the 
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Fig. 7. Holder for Additive Weights 


upper and the lower parts of the apparatus. The assembly 
consists of an aluminum rod (approximately 32 inches 
long) on which are fastened two weight holders, one at 
the lower end for the fixed weight and the other about 
24 inches above for the additive weights. At the upper 
end of the rod is fastened the grip for the lower end of 
the specimen. The holder for the additive weights is 
constructed as shown in Figure 7. Guide rods pass 
through the holes in the ends of the weight-holder, and 
the additive weights are placed in the semi-circular 
notches on the sides. 
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Fig. 8. Weight Assembly and Loading Mechanism 


The weight arms are shown in their vertical position. In 

operation there are never more than four arms in this position 

at one time. One of the additive weights is shown by dashed 
lines in position on the weight arm. 
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The combination of the weight assembly and weight 
loading mechanism is shown in Figure 8. The eight 
additive weights are supported on arms normally inclined 
at an angle of about eight degrees from the vertical. 
When additive weights are needed, the arms supporting 
the selected weights are moved to a vertical position. The 
additive weights are then lifted from the ends of the 
arms by the upward movement of the weight holder at 
the time the specimen is elongated. The weights are 
returned to the arms during the retraction of the speci- 
men. 

The arms are moved to the vertical position by means 
of solenoids and returned to their normal position by 
the action of a coil spring after the circuit to the solenoid 
is broken. The mechanism for actuating the solenoids 
and the mechanism for indicating when the weight as- 
sembly is suspended freely are discussed in the section 
on the electrical circuit. 


Electrical Circuit 


The mechanical operation of the tester is controlled 
by the electrical circuit shown in Figure 9. The part of 
the circuit which controls the weight loading mechanism 
utilizes eight solenoids, S, (Guardian No. 12 AC) for 
moving the eight weight arms into their vertical posi- 
tions and 18 normally open switches for selecting the 
proper solenoids to apply the desired load. The keys 
operating the switches are locked by means of an addi- 
tional solenoid, A, while the weight assembly is sus- 
pended. During the time the switches are free to be 
changed for selection of the desired load this part of 
the circuit is not excited. 

Four of the solenoids are controlled by one decade of 
switches and the other four by a second decade. Four 
switches of each decade are single-pole, single-throw 
and control individual solenoids. Five other switches 
of cach decade are either double-pole, single-throw or 
split-contact-throw (Micro-Switches BZ-3YLT were 
used) and control appropriate combinations of two 
solenoids. Thus with four weights the selection of any 
additive load in a decade is obtained by closing one of 
nine switches. One decade can adjust the load to cor- 
respond to specimen thicknesses from 0.1- to 0.9-milli- 
meter in steps of tenth-millimeter, and the other decade 
from 0.01- to 0.09-millimeters in hundredth-millimeter 
steps. Thus the two decades can adjust the load for 
specimen thicknesses ranging from zero to 0.99-milli- 
meter in hundredth millimeter steps. To close these 
switches it is convenient to use two decades of keys and 
the keyboard mechanism from a Friden calculator. This 
assembly is arranged so that the closing of one switch 
in a decade opens the others. The keyboard mechanism 
also provides a convenient device for locking the keys 








while the tester is in operation. 

The electrical circuit which controls the weight loading 
is excited when the main relay (4PST, 110- 
This relay is closed by 





echanisn 
voit AC, 6-ampere) is closed. 
pressing the start button at the start-stop station. Once 
closed, the relay remains closed until the circuit to its 
exciting coil 1s broken either by the action of the limit 
switch, L, which opens when the upper grip returns to 
its starting position, or by the pressing of the stop but- 
on by the operator. Besides exciting the circuit con- 
trolling the weight loading mechanism this relay starts 





which lifts the upper grip and stretches the 
specimen. 

When 
single-pole, double-throw 
mounted on the weight loading mechanism starts the 


the weight assembly is freely suspended a 


precision snap switch, II’, 
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Fig. 9. Electrical Circuit for the Rubber Strain Tester 


The positions of the switches and relays shown in the circuit are for 
the tester at rest. 

A, switch for actuating single-stroke bell or gong, G, and lamps / 

B, bell or buzzer 

C, switch for stopping motor, M 

E, switch for manual operation of lamps, J, when the tester is not in 
operation 

G, single-stroke bell or gong 

H, switch for limiting the lift of the weight assembly after switch, W, is 
released 

I, lamps for illuminating upper bench mark during the observation period 

K, solenoid for locking the keyboard 

L, switch for opening 4PST relay when upper grip returns to starting 
position 

M, time cycle controller motor 

P, pilot-light for motor, M 

R, switch operating 3PDT relay to return upper specimen-grip to rest 

position at end of test 

S, solenoids for moving weight arms to their vertical position 

T, bell transformers 

U, switch for limiting upward travel of the upper grip 

W, SPDT switch for starting motor, M, and, when weight assembly is not 

freely suspended at time of measurement for ringing bell, B 


motor, 7, on a time cycle controller. The function of the 
other position of this double-throw switch is to actuate 
a signal which is described along with the signaling 
devices. 

The sequence of operations after the weight assembly 
is freely suspended is controlled by a time cycle con- 
troller (Electric Switch Corp. Model 602). This con- 
troller consists of four mercury switches which are 
opened and closed by the action of cams rotated by a 
synchronous, clock motor, J/. The functions of the 
mercury switches are as follows: 

1. The height switch, H, limits the height to which 
the weight assembly may be raised (approximately eight 
inches ). 

2. The signal switch, 4, operates an alarm which indi- 
cates the time the measurement of elongation is to be 
made. 

3. The reversing switch, FR, actuates a_three-pole 
double-throw relay which reverses the motor at the end 
of a test, permitting the specimen to retract and the 
weight assembly to come to rest. 

+. The evele switch, C, stops the time cycle controller 
at the end of the cycle. The four switches open and close 
at the following points in the revolution of the cams: 
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Switch Opens Closes 

1 Height 9 degrees 355 degrees 

2 Signal 284 degrees 248 degrees 

3 Reversing 355 degrees 293 degrees 

4 Cycle 360 degrees 5 degrees 
A rotation of 360 degrees requires 80 seconds. To indi- 
cate when the controller is in operation, a pilot lamp, P, 
(six volts, 0.15-ampere) is connected in series with the 
motor. 

The signal switch of the controller closes the primary 
circuit of an eight-volt transformer, 7. Connected to 
the secondary of the transformer is a single-stroke bell 
or gong, G, which serves to indicate when the elongation 
of the specimen is to be observed. The lamps, /, which 
illuminate the upper bench mark are connected to the 
same circuit. If the weight assembly is not freely 
suspended at the time the observation is to be made, 
the double-throw switch, /]”, attached to the weight load- 
ing mechanism connects a second transformer into the 
signal switch circuit. Connected to the secondary of this 
transformer is a vibrating bell or buzzer, B. This signal 
warns the operator that the observation is in error. 

One of the limit switches, U, on the vertical track is 
used to protect the tester in case a specimen has an 
elongation greater than the limit of the tester or breaks 
before the motor of the time cycle controller starts. The 
other limit switch, L, breaks the circuit to the coil of the 
main relay at the end of each test when the upper grip 
returns to its starting position. This action breaks all 
the circuits except the one to the motor of the time cycle 
controller. 

A switch, EF, is provided for manual operation of the 
lamps, 7, when illumination 1s desired for purposes other 
than the normal operation of the tester. For an example, 
illumination is required when the zero position of the 
steel tape is being initially adjusted relative to the hair 
line on the upper positioners. This adjustment is con- 
veniently accomplished by use of a separate millimeter 
scale held in the position of the specimen. 


Method of Operation 


Three steps are involved in the strain test procedure: 
namely, (1) the preparation of the test specimen from a 
rubber vulcanizate, (2) the measurement of the cross- 
sectional area of the specimen to determine the load to 
be applied, and (3) the measurement of the elongation 
of the specimen at a definite time after the load is 
applied. 


Preparation of Specimen 


From the usual test sheet of rubber vulcanizate six 
inches square and about 0.075-inch in thickness five 
specimens are cut by means of the die described previ- 
ously. Using the marker described, bench marks ten 
centimeters apart are placed upon each specimen. The 
marking compound should be of a contrasting color to 
that of the specimen; e.g., if the specimen is dark in 
color, red or white marks are convenient. 


Determination of Load 


If the die is properly constructed and in good condi- 
tion, the width of each specimen will be 0.254-inch (6.45 
millimeters) to within 0.001-inch. Then only a measure- 
ment of the average thickness of each specimen by means 
of the gage also previously described is required to de- 
termine the cross-sectional area. 

For measurements at a stress of 100 p.s.i., changes in 
thickness will require changes in load, in pounds, which 
are numerically equal to the thickness in millimeters. 
Consequently, by setting the zero position of the dial 
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gage to the numerical value of the fixed weight one needs 
merely to make the additive weights equal to the dial 
reading obtained with the different specimens. To obtain 
the same convenient arrangement at 200 p.s.i. the fixed 
load and each additive weight must be doubled. This 
doubling is accomplished by the substitution of a dif- 
ferent weight assembly. Analogously weight assemblies 
corresponding to any other desired stress can be used, 
if desired. Alternatively the fixed weight can be man- 
ually adjusted for each stress, and a table used to obtain 
the key board settings corresponding to different dial 
gage readings. 

Measurement of Strain 


The specimen is placed in the grips of the tester by 
the operator with the bench marks facing him. After 
depressing the proper keys controlling the additive 
weights, he presses the start button. This action engages 
the appropriate additive weights and stretches the speci- 
men. The pilot-light indicates when the weights become 
freely suspended and the time cycle begins. Fifty-five 
seconds later when the signal sounds, the operator holds 
the positioners against the specimen with his left hand 
and superimposes the hair line of the upper positioner 
on the upper bench mark by turning the hand wheel 
with his right hand. After this positioner is adjusted he 
superimposes the hair line of the lower positioner on the 
lower bench mark by sliding the positioner with his left 
hand. Approximately eight seconds are allowed for 
these two operations. The operator observes the elonga- 
tion in per cent. directly from the position of the hair 
line of the lower positioner on the millimeter tape. There 
is ample time to observe and record the elongation while 
the upper grip and weight assembly return automatically 
to their starting position. A new specimen can be inserted 
and the keys changed while the controller completes its 
cvcle. Thus each specimen requires about 11 minutes 
of machine operation. The operator, however, has about 
one minute of this time free during which he could either 
operate a second machine or prepare specimens for 
measurement. 


Comments on Performance 


The strain tester constructed in this laboratory has 
operated very satisfactorily for more than a year. In 
the usual stress-strain measurements the errors in testing 
have been found to be of the same order of magnitude 
as those arising in the preparation of the vulcanizate. 
On the other hand it has been found that the errors of 
testing with the strain tester are negligible in comparison 
to those arising in the preparation of the vulcanizate. 
This improvement in precision and accuracy of testing 
has been useful in both control and research testing. 
Data showing the improvement of precision were omitted 
from this paper, since they were part of a separate publi- 
cation® dealing with the use of the strain test for the 
evaluation of rubber vulcanizates. 

An advantage of this test in addition to the improved 
testing is the reduction in manhour requirements. This 
reduction is due in large part to obtaining the data in 
tabular form at the time of the test. At the same time 
the ease and convenience of the test has improved the 
morale of the testing personnel. The operation of the 
tester from a sitting position, the ease of changing 
weights, and the elimination of following two moving 
bench marks simultaneously have been the prime factors 
in this respect. 

(Continued on page 578) 
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Positex' 


BOUT ten vears 


\\ 


ago C. M. Blow, working at the 
ool Industries Research Association on inves- 
ations being carried out in collaboration with 
Research & Development of New Uses 
Committee of the Rubber Growers’ Association, London, 


found that by the use of a cationic soap, negatively 
charged //ez latex can be converted into positively 
charged ( his discovery is of particular interest to 


the textile industry, for with textile fibers being negative 
kal ‘dium, the new latex with posi- 





ve charge hich has been given the name Positex, 1s 
peculiarly suited to treat them. 

Phis fact is well illustrated by a comparison of results 
obt treating samples of varn with Positex and 
no If hank of well-scoured soft-twisted 

orsted varn is immersed into a bath of normal latex, 
no absorption of rubber takes place. But if a similar 
hank of varn is immersed into a Positex bath and kept 
gently 1 ing by hand or mechanical means, in a few 





gins to take up the rubber and con- 





t ( : o rubber is left in the bath and the 

lis water-clear. If the treated varn is then removed, 
1 ; ’ ’ Aisarl . . aT he fou va that the ap- 
pli s deposited as discrete particles and not in 
he orl ontinuous fils That the deposition is 


pigmented Positex bath is used. 





\> st suggests, the properties of Positex 
otter se ves production; the amount of 
Yr . sv easy to control, and anything 
25 n be so applied, though the usual amount 
is from | 3‘,, and for certain purposes satisfactory 
etfects are tainable with a deposition of only 5° to 
7%¢ of rubber Irving is simplified because most of the 
ter can 1 he removed mechanically. Finally, since 
ited uniformly, varn can safely be 

( | 2 i cheese s ; 
. ies, the use of Positex 
es ers so makes novelty effects 
ss S1 her acts a binder, holding 


together and thus preventing them 


slipping r cach other, a soft-twisted varn treated 

Pos es the tensile streneth of a hard- 
twister s abric with softer and more luxu- 
is handle, and one that retains its shape better, can 

be produced without loss of strength. Furthermore the 
loss of tiber which is responsible for wear in fabrics, and 
the related etfects, such as balling up or pilling in soft 
woven or knitted woolen garments, are markedly re- 
duced by rubberizing with Positex. The ability of the 
improve these properties makes it espe- 


cially valuable for use in the manufacture of carpets. 
where it in reases wear -resistance; in the preparation 
i felting fibers as cotton, jute, etc.. which 
retain their air permeability because Positex is not de- 
but as discrete particles, a fact which 
very great importance for certain applications ; 
and in obtaining decorative etfects on fabrics. Positex 
can also be used as a vehicle for pigments, scents, moth- 
proofing agents, water-repelling substances, and the like. 
Indeed, because of the presence of cationic SsOap, Positex 
proofs wool and jute against mold and to some extent 


posited as a 


can be of 





also mothproofs wool. 

Pre India R R Wort ” bi 
Nos | sh R Devel ent lon 
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Two worsted knitted garments after being worn for the same 

length of time by the same individual. The garment on the left is 

made from normal yarn and shows bad loss of shape, wear, and 

surface pilling of the fibers. The garment on the right is made 

from rubberized yarn and shows no pilling of the fibers, but much 
improved wear and retention of shape. 


Finally, Positex serves as an adhesive, since, unlike 
normal latex, it has an affinity for certain textiles and 
can be used as an anchoring medium to give a_ better 
bond between rubber and a fabric which does not nor- 
mally adhere well to a spread film, or when it is desired 
to secure good adhesion between crepe rubber and felt. 

It must be emphasized that, since rubber deposited 
from Positex is not in the form of a continuous film, 
Positex treatment is not a waterproofing process, nor 
does it increase the normal elasticity of a yarn or fabric, 
though because it permits looser structures, as in the 
case of felts, for instance, its use does impart a certain 
resiliency. 


The Compounding of Positex 


Positex is supplied in two grades—vyulcanized and 
unvuleanized—which consist substantially of the appro- 
priate rubber dispersed in water together with the 
cationic soap required to reverse the charge. For cer- 
tain purposes these products must be compounded like 
normal latex, and in these cases care must be taken to 
add ingredients which are chemically compatible with 
the constituents of Positex, and they must be given a 
positive charge betore addition. 

For the dispersion of ingredients with positive charge, 
20 parts of the solid compound, one part of cationic soap 
(preferably Vulcastab T.M.*) and water to give a dis- 
persion of 25 to 50% content are worked in a ball-muill. 
Substances which give dispersion containing flocculated 
particles should be rejected. 

Tests indicate that the following ingredients are suit- 
able for use in Positex: 

Mineral Fillers 

Titanium oxide 

China clays (except Bentonite ) 

Zine oxide 

Whiting 
Mineral Colors 

Ultramarine blue 

Chrome green 

Red iron oxide 

Cadmium sulfide (yellow ) 
Black 

P-33 
Waxes and Oils 

Paraffin waxes and mineral oils, such as liquid 

paraffin, can be emulsified using 5‘¢ cationic soap. 
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Scents and Deodorants 
As available for rubber. 

Organic Coloring Substances 
Most of the organic colors sold for latex do not 

disperse satisfactorily by the above procedure, but 
prepared colors in the form of pastes containing 
the cationic soap and ready for addition to Positex 
are being developed. 

Antioxidants 
Positex contains an antioxidant. Flectol H disperses 

satisfactorily. 

The following substances commonly used with normal 
latex are incompatible with Positex: 

Negatively charged dispersions. 

Common soaps and the newer detergents, wetting and 

dispersing agents (anion-active substance ). 

Saponin, vegetable oils and waxes, proteins, glues, 
gelatin, and. starches. 

Crystal gums, gums tragacanth, Arabic and Waraya. 

Active clays (Bentonite), colophony, resins, pine tar 
and pitches. 

Agar and albumen; sodium alginate and sodium sili- 
cate, phosphates including Calgon, phenol, sodium 
pentachlorphenate (Santobrite-\Monsanto). 

[t has not been found possible to produce a vulcaniz- 
able Positex which is stable for more than a week or 
two; therefore a generally useful vulcanized Positex has 
been developed, which is stable. For certain purposes, 
however, a soft rubber vulcanizable Positex may be 
essential: for others, an ebonite compound is required. 
In such cases suitably compounded Positex should be 
made as required, but it will remain stable for only a 
week or so under normal conditions. Zine oxide and 
sulfur as well as certain water-insoluble accelerators 
used for latex can be dispersed satisfactorily in a_ball- 
mill, as Butyl Zimate, Vuleafor ZDC-, Ethyl Zimate, 
Ethasan, Methasan, Methyl Zimate, Vulcafor TMT?, 
Methyl Tuads, and Thiurad. 

Suitable formulae for soft rubber and ebonite 
pounds are given below: 


com- 








of 20% unvulcanize Positex ] 


After deposition, Compound A will need heat treat- 
ment for about 60 minutes at 70-100° C., and Compound 
3s two to four hours at 100-120° C, to complete vulcani- 
zation to soft rubber and ebonite respectively. 

As thickeners, Tragasol* (locust bean gum) and 
methyl cellulose are compatible with Positex if care is 
taken in mixing; white dextrin can be used in small 
quantities (up to 10‘ on the rubber). 

Because of the presence of the cationic soap, rubber 
from Positex tends to absorb about 5-10 water, which 
in certain cases can be a disadvantage. Water absorp- 
tion can be considerably reduced by treating rubber- 
coated material with a dilute solution of sodium hexa 
metaphosphate (Calgon) which forms an insoluble com- 
plex with the cationic soap. 

If for any reason it should become necessary to remove 
rubber from fibrous material, this removal can be ef- 
fected by a tepid dilute soap and soda scour with plenty 
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of mechanical action, provided the rubberized material 
has not been finally dried. But if the rubber has dried 
on, its removal requires first that the material be impreg- 
nated with a suitable catalyst, such as cobalt linoleate, 
dried off, and then heated at 70° C. for one or two hours 
in a current of air to oxidize the rubber sufficiently to 
permit its removal by use of a soap and soda scour. 


Preparation of Material for Treatment 


Before a yarn is treated with Positex it should be 
freed of any trace of oil or grease, particularly vegetable 
oils and fats which will form soaps with alkali, and it 
should be freed of soaps by a very thorough scour and 
rinse. .\ precipitate of calcium soap on the yarn renders 
it hydrophobic, and the calcium soap dissolved by the 
Positex bath upsets the stability of the latter. 

For deposition to take place the yarn as well as the 
Positex bath should be alkaline, with a pH between &.5 
and 9.5. 

The preliminary treatment is necessary to insure slow 
and complete exhaustion of the rubber by the yarn, with 
the rubber deposited on the fibers as a fine, almost un- 
detectable coating. 


Treatment of Fabrics 


As already indicated, yarn is immersed into a suitable 
Positex bath and gently kept moving by hand or mechan1- 
cal action. After the yarn, which may be in the form of 
hanks or cheeses, has absorbed all the rubber, it is re- 
moved from the bath, hydroextracted and dried. When 
a high percentage of rubber is to be deposited on the 
varn, this result can be attained by successive immersions 
into dilute baths ; the yarn should be hydroextracted after 
each immersion, 

Fabric is treated by spraying on or padding on Post- 
festooned, batched on to a roller, or 
: the rubber is deposited, 


tex: then it is 
cuttled. [exhaustion takes place 
and the fabric hydroextracted to remove the clear liquid, 
dried, and tentered. 

Exhaustion should be slow and complete, as already 


explained, and the rubber should be deposited on the 
fibers in fine discrete particles. But sometimes abnor- 
malities occur; there may be visible flocculation of the 


stage of exhaustion, or 


particles in the bath at some 
exhaustion may be very slow and incomplete, or the 
rubber may be deposited in abnormally large particles. 
Careful attention to pretreatment of the yarn, tempera- 
ture, and pH of yarn and bath will help to prevent these 
faults. In other cases, the rubber leaves the yarn after 
partial or nearly complete exhaustion; reversion, as this 
phenomenon is termed, may be due to chemical or me- 
chanical causes. In the open structure of a yarn or 
fabric a large volume of liquid is retained, and removing 
it creates eddies whereby the mechanical force on the 
rubber particle becomes greater than the electrostatic 
force holding it to the fibers, with reversion the result. 


Effects of Processing 


Tests to determine the etfects of the various kinds of 
processing that yarns and fabrics must undergo show, 
first, that yarn or fabric treated with Positex will lose a 
proportion of the deposited rubber if they are immersed 
into another liquor before being dried. Alkaline treat- 
ment after the material has dried will remove only a 
small portion of the rubber, especially if the soap content 
is kept low; milling shrinkage and the amount of cover 
raised on a cloth during milling are reduced by Positex 
so that a more compact and ,esilient fabric is obtained by 
its use. In the case of wool, wet chlorination has hardly 


519 





; while sulfur dioxide and hydro- 
gen peroxide bleaching are without serious effect on the 
rubber if an antioxidant is present in the rubber. But 
dry chlorination is not advisable because chlorine gas 
tends to react with the rubber to produce a resinous 
product that will adversely affect the handle of the ma- 


any effect on the rubber 


terial. As to cotton yarns, mercerization and bleaching 
adversely affect the deposition of rubber, and yarns so 
treated should not be rubberized with Positex. 

From the weaving point of view the rubberizing treat- 
ment does not eliminate the need of sizing, as it does not 
lay the surface fibers in the manner that starch and glue 
do. Small-scale trials in knitting rubberized yarns have 
met with some degree of success, but further trials are 
necessary to prove that there are no serious complica- 
tions. Experiments show that these yarns are quite 
suitable for obtaining fancy knitting and reverse plating 
effects on coarse gag machines. 

Provided the material is dried off after rubberizing, 
only a slight loss of rubber takes place in a normal dye- 
ing operation. In general the presence of the rubber does 
not interfere with dyeing of the fibers, though under 
certain circumstances and with certain dyestuffs the pres- 
ence of the cationic soap may cause some anomalous 
behavior, such as more rapid exhaustion of the dye- 
bath than usual, formation of scum, variation of shade, 
etc. These effects can be overcome by adding a small 
amount of one of the newer detergent or wetting agents 
(anion active) to the dyebath at the commencement of 
the process. 


Positex Printing Pastes 


Vulcanized Positex can also be used as a printing 
paste to produce novel effects, provided it is first thick- 
ened by incorporating Tragasol or methyl cellulose. A 
fabric which has a design printed on with Positex can 
be given an embossed effect if the fabric is put through 

brushing machine which will raise the surface every- 
where except where the Positex has been applied. 

The paste can be pigmented by the addition of suitable 
colors carrying a positive charge and dispersed in water. 
Printing of Positex pigmented white on to a dyed fabric 


will give a half-tone effect due to the masking action 
of the white rubber on the dyed fibers; similarly the 


use of Positex pigmented with one color on a fabric of 
another color will produce effects which may appeal in 
certain directions. 

The rubber will not interfere with subsequent dyeing 
of the fiber, provided conditions are kept alkaline and 
suitable dyestuffs are selected. Positex and dyestuff can 
be printed from the same paste in one operation. How- 
ever the cationic soap in Positex will influence the affini- 
ty of fibers for certain classes of dyestuffs so that if a 
fabric is printed with Positex and subsequently piece- 
dyed, the printed portions may assume a different shade. 
This result can be made use of to produce new effects 
or can be completely eliminated by the use of a small 
percentage of a sulfonated alcohol soap in the dyebath. 


Wear Resistance 


Vulcanized Positex is unlikely to be affected by press- 
ing and setting though high pressure and high tempera- 
ture together should be avoided. The aging qualities of 
Positex are adversely affected by contamination with 
copper and manganese, and these also should be avoided. 

In time a certain harshness may develop in material 
as a result of the oxidation of rubber, a harshness that 
develops more slowly and is less marked in material 
constantly in use than in material allowed to lie dormant 
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for lengthy periods. However the oxidized rubber can 
be removed by soap and soda scour without rendering the 
material unserviceable. Since it is in the early stages 
of the serviceable life of a material, before matting and 
locking of the fibers takes place that rubber is required 
to prevent loss of fiber, later loss of rubber is not con- 
sidered so important as the rubber has already served 
its primary purpose. 


Tests with Other Fibers 


Other fibers investigated, in addition to wool and cot- 
ton, include jute, sisal, rayon, and linen. Financial con- 
siderations prevent the development of Positex treat- 
ment of jute since hessian, sacking, and like products 
made from jute do not command a sufficiently high price 
to warrant the addition of rubber. The effect on fila- 
ment rayon is such as to rule out its use here, but Posi- 
tex will have application to spun viscose and to mixtures 
containing this. Little work has as yet been done on 
linen. As to sisal, the use of Positex as pretreatment 
prior to incorporation of larger amounts of rubber is 
suggested. 





Formation of Vulcanizates 


(Continued from page 512) 


The authors are indebted to the National Research 
Council of Canada for financial assistance, and to the 
research staff of Polymer C orp., Sarnia, for the prepara- 
tion and physical testing of the vulcanizates. 
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“Reactivity and Structure of Dienes and Their Polymers. 
Part I. Reactivity of Pi-Complex Compounds. Part II. Synthetic 
and Natural Rubber.” G. Salomon Rubber Stichting, Delft, Hol- 
land. Communications Nos. 76 and 77. 22 pages. Pi-complex 
compounds is the name proposed for labile molecules formed by 
the interaction of pi-electrons in unsaturated systems with a sec- 
ond molecule or ion. Part I discusses factors influencing the 
strength of the bond and points out that a better understanding 
of the labile molecule is essential for further de -velopment in 
polymer chemistry. Part II discusses the efficiency of inhibiters 
and initiators on the homogeneous polymerization of dienes and 
differences in the properties of polymers from butadiene, isoprene 
and 2,3-dimethylbutadiene. 
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Postwar Packaging and Shipping 


on Quality 


H. W. Courtney’ 





\ ¥_e article by one of the partners of a firm of marine 
cargo surveyors, who has been connected with the im- 
portation of crude natural rubber for a number of years, is 
noteworthy in that it presents an up-to-date analysis of some 
of the reasons for the steady decline in the quality of natural 
rubber from the Far East since the end of the late war. It is 
important since Mr. Courtney might be classed as a disin- 
terested observer for he does not buy, sell, or manufacture 
goods from rubber. His comments should be read with inter- 
est not only by those concerned with the importation and 
handling of natural rubber to which the article is primarily 
directed, but also by the producers and the consumers as 
well. Action to correct or compromise some of the difficul- 











ties certainly seems indicated. Editor. 


HIS article was originally written for those who 
have an interest in claims for loss or damage to 
shipments of plantation grades of natural rubber 

arriving from the Far East and records our observations 
on developments and conditions of packaging and ship- 
ping which we believe are responsible for the increase in 
the number and amount of claims. The present packing 
or packaging of plantation rubber is undoubtedly one of 
the major factors contributing to the increase in claims 
of importers against carriers and underwriters. 

These claims, we believe, will fall into three general 
categories : 

1. Damage due to contact with water or any other sub- 
stance such as other cargo of a fluid or dry nature 
which affects the crude rubber adversely or is objec- 
tionable on the crude rubber as a foreign substance 
which must be removed before the rubber is used. 

2. Crushing or unusual and extreme distortion of the 
package by superincumbent weight while in stowage 
in the vessel. 

3. Loss due to shortage or non-delivery of entire ship- 
ping packages. 

History of Packing Crude Rubber 
The type of packing for given grades and types of 

plantation rubber from the Far East has changed con- 
siderably during the past 25 years, but the trend has 
been consistently toward using less and cheaper packing 
material, culminating in the “bareback”? bale in which 
there is no packing material. With this type bale the 
gross weight is the net weight of the crude rubber. 

The Period Prior to 1920. Prior to 1920 practically 
all plantation grades were shipped in tea chests also 
known as “momi” chests. These containers were con- 
structed of coniferous or local “red wood” lumber about 
¥4-inch thick, box-jointed at the corners, and measured 
19 by 19 by 24 inches. In these chests ribbed smoked 
sheets were packed to 224 pounds net, crepe grades 
usually to 140 pounds net or thereabout, depending on 
type. 

The chests or cases formed a supporting structure 
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of Plantation Rubber and Their Effect 





Fig. 1. Rubber in Wooden Cases Which Have Become Generally 
Crushed and Broken Owing to the Weight of the Cargo above 
Them and Insufficient Strength to Withstand This Weight 


about the rubber, and the weight of cargo stowed above 
them was borne by the cases; so crushing was practically 
unknown. The shipping marks were clearly stenciled on 
the cases, and shortage and non-delivery of packages 
were, in comparison with the situation at the present 
time, negligible. Damage by water or contact with other 
substances was also less for a given tonnage since the 
cases provided some protection from this type of diff- 
culty. 

The 1920-1930 Period. In the early 1920's three-ply 
veneer “tea chests,” 19 by 19 by 24 inches, with edges 
protected with tin binding stapled or riveted to internal 
stiffeners at the corners and framing top and bottom 
came into increasing general use. The best of these pack- 
ages, of Finnish origin, weighed 16 pounds; the lightest 
and poorest, of Japanese origin, weighed 13 pounds. 
These cases also formed a supporting structure about 
the rubber, and the better cases carried the weight of 
the cargo above them very well. The poorer cases, how- 
ever, failed in this respect in many instances and broke 
under the weight of cargo, particularly during periods 
of heavy weather when the pitching and rolling of the 
ship placed an abnormal strain on the cases. (See Figure 
1.) Pieces of the cases were driven into and adhered to 
the rubber. 

During the period of the 1920's, the practice of ship- 
ping lower-grade crepe rubbers from the Dutch East 
Indies in matting-covered bales, bound and held together 
by three wires or three machine drawn metal straps, 
came into being. Subsequently packers in the Straits 
Settlements and in Ceylon began to ship ribbed smoked 
sheets and crepe rubbers in burlap covered bales, or, in 
the case of Ceylon, in covers composed of reused gunny 
sacking from rice bags. These matting and burlap covers 
were advantageous from the shipper’s point of view, since 
they were cheaper packaging material, required less labor, 
and contained more rubber by weight per shipping ton 
(40 cubic feet), and therefore resulted in a reduction in 
the freight cost per shipping ton. 

The 1930-1935 and Prewar Period. The trend away 
from cases to bale covering with either burlap or matting 
increased during the depression years of 1930-1935 when 
there occurred a decline in the price per pound of No. 1 
ribbed smoked sheet rubber to the all-time low of about 
2'%¢ in the New York market. With the increase in the 
price of rubber during the following years, the covered 
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bale form of packing still continued to be used in more 
and more instances because of its convenience and low 
cost. We would estimate that just prior to World War 
Il at least 70° of the plantation rubber from the Far 
East was being shipped in burlap or mat covered bales. 
Of the remaining 30°, we would estimate that 20% of 
the total was being shipped as “bare-back” bales, viz., no 
king at all for ribbed smoked sheets, and the crepe 
yped in uncovered bales bound by three wires 
achine drawn straps with shipping marks 
stenciled on a burlap marking patch at one end of the bale. 
Of course during World War IT the importation ot 
plantation rubber from the Far East came to a standstill, 
but with the end of hostilities imports were resumed. 
The Period Postwar to Date. Because of the world 
shortage of burlap and practically all other such packing 
material during the postwar period, the trend to “bare- 
back” packing was greatly accelerated for smoked sheets 
and was even extended to thin crepes. Blanket crepe 
tvpes do not lend themselves to bare-back packing and 
are still shipped with or without matting covers, bound 
If shipped without 
matting, blanket crepe has a burlap marking patch at 
one end, At present we would estimate that 90°C of the 
shipped bare-back with the 
exterior of the bale coated with a whitish compound in 


ACKING 
grades shi 
1 


) 
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with three machine drawn straps. 


ribbed smoked sheets are 


liquid form brushed on the bales and with shipping marks 
stenciled on the bale after the compound dries. Some 


lower erade ribbed smoked sheets are shipped from the 
Dutch last Indies in matting covers sewn at the seams: 
some with the rubber bound with machine drawn straps, 
and some without straps. 

Rubber packed in cases is a rarity today except for 
sole crepe, and this type of rubber constitutes a very 
insignificant part of the total rubber imports. 


Handling on Shipboard—Crushing 

During this period when the packing of plantation 
rubber has changed from the use of cases to bales and 
to no packing at all, the ships used to transport the rub- 
ber have remained substantially the same and carry about 
the same tonnage. When the rubber was packed in cases, 
it stowed uniformly, and the cases supported the weight 
of the cargo above them; now, however, the weight of 
the rubber cargo is supported only by the rubber itself. 

Baled rubber is customarily stowed on its side and 
presents a surface of about 18 by 24 inches, or approxi- 
mately three square feet. Thus, if bales of ribbed smoked 
sheet rubber weighing 250 pounds net per bale. are 
tiered 21 high in a ship’s compartment, total weight of 
20 bales stowed over the bottom bale is 5,000 pounds 
and exerts a dead weight pressure of 1,666 pounds per 
square foot on the bottom bale. This dead weight is un- 
questionably a minimum weight as a vessel under way 
and in a heavy sea will pitch and roll, and the stow of 
baled rubber in a compartment heaves and works with 
the ship's motion so that-the lower tier bales are sub- 
jected to pressures far in excess of the dead weight pres- 
sure. Since rubber is resilient, lower tier bales are 
pressed and kneaded until they fill all free space in the 
stow and are pressed over and about the dunnage boards 
and other parts of the ship’s structure. In addition, the 
bottom bales frequently adhere to each other and become 
a solid mass of rubber. 

Before bare-back packing became so general the bur- 
lap or matting-covered bales also settled in the stow and 
spread so that all free space was filled, but the bale cov- 
erings prevented the adherence of bale to bale. On dis- 
charge at United States ports the bales could be landed 
as units or groups of bales; the only difficulty was that 
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the covers were firmly adhered to the rubber. 

At the present time the greater part of the plantation 
rubber arriving in this country is in bare-back or exposed 
form, and about 75° is of the tvpes where, if the rubber 
in one bale comes in contact with the rubber in other 
bales while under pressure of stow, the bales adhere to 
each other. Vessel operators and importers and others 
are now faced with problems of handling and disposition 
which they did not have before the war. 

Because of the settling of the rubber in the vessel 
and because it is pressed through and about dunnage 
boards and permanent dunnage in a vessel's compart- 
ments, through and about hatch ladders. stanchions, 
and other parts of the ship's. structure. and also 
because of the adherence of the bales to each other, dis- 
carge is materially slowed down with the cost per ton of 
rubber unloaded correspondingly increased. This  in- 
creased cost of unloading rubber at present results from 
the loss of freight money by the ship's owners for every 
extra day spent in discharging rubber cargo, increased 
berth charges, and greater fixed charges for wages of 
the crew, provisions, fuel, ete. 

Bales of ribbed smoked sheets are frequently unloaded 
in masses weighing from one ton to five tons, which 
must then be laboriously pulled or cut apart on the pier 
by labor with power furnished by lift trucks or automo- 
tive cranes. This operation adds further to the cost per 
ton of rubber unloaded. Shipping marks stenciled on 
the coating or \ rapper sheets of the bare-back bales are 
often lost so that many of the bales or parts of bales 
resulting from the separating operation can no longer be 
properly identified. 

Shipping marks are also lost because of the setting, 
crushing, kneading, and working of the bare-back bales 
in the ship's hold, and this loss of markings makes it 
extremely difficult for the steamship company’s sorters to 
separate bales according to their proper marks. In our 
opinion the sorters do a remarkable job considering the 
condition in which the bales are landed and the pressure 
under which they work with only a limited amount of 
time to identify each package. Another difficulty in 
identifving bales on discharge arises from the tale applied 
to the bales by the vessel's agents at the time of loading. 
This free tale dusted or shoveled on to the bales during 
stowing tends to cover shipping marks and_ necessitates 
removal before identification can be applied after dis- 
charge. 

Under existing conditions, in order to get the cargo 
out of a ship and ready to sail again, it has become 
commonplace to bulk-pile a good portion of the rubber 
cargo and sort it at a later date. 

This unavoidable incomplete and incorrect sorting has 
the result that representatives of consignees (usually 
weighers ) must watch delivery of each lot and throw 
out or reject bales which do not belong in the lot. Thus 
when all available bales of a lot as tiered have been 
handled, usually the lot is short a number of bales 
ranging from a few bales to 224 or entire lots of 25 
tons. Claims for shortage or non-delivery of lots there- 
fore result. 

When all available packages of rubber on a given 
vessel have been delivered, there usually remain on the 
pier bales of various types, grades, and condition in 
amounts ranging from 10 to 50 tons. The delivery de- 
partments of the steamship companies frequently offer 
some of these no-mark bales of rubber to importers’ 
representatives, and sometimes the latter accept them 
to apply in whole or in part against shortages. The im- 
porter who is short, say, 50 bales in a lot, where the 
bales are packed 250 pounds net each, will not, however, 
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accept sound rubber of the same grade packed 224 
pounds per bale, nor will he accept damaged rubber or 
rubber of a lower grade than that called for in the 
original lot. 

Importers’ representatives may, however, accept what- 
ever is offered to them as smoked sheet rubber if the 
shipment they are concerned with happens to call for 
No. 5 grade, packed 224 pounds to a bale, since they will 
probably not suffer any great inconvenience or loss in 
such a case. 

The result of all of these present practices is that 
agents of the steamship company accumulate claims for 
non-delivery, and they have to apply against these claims 
only a conglomeration of no-mark lower-grade packages 
and pieces of rubber, which becomes greater and greater 
following the discharge of each succeeding vessel from 
the Far East. Ultimately, if they cannot deliver this 
rubber to importers, they are forced to sell it on the 
open market for what they can get for it. 


The Problems of the Importer 


[t is a nuisance and an additional expense for the 
rubber importer to have a 100-ton lot short 10 to 50 
packages and, at a later date, have the steamship com- 
pany’s delivery department state that it has found some 
or all of the original packages and that they are ready 
for delivery. The importer’s representative must proceed 
to the pier and examine the packages, and, all too fre- 
quently, the delivery department of the steamship com- 
pany has been over-optimistic as to the bales in question 
being the original ones. Even if they are and are in 
sound condition, shipment to the purchaser has to be 
arranged for at the higher less than carload rate, to to 
the warehouse for consolidation with some other lot, or 
they may have to be allocated to another factory as part 
of a carload. 

In addition, underwriters receive from the importers 
claims for shortage or non-delivery of packages and are 
put to the expense of investigating these claims, and, 
even though the rubber may ultimately be found or re- 
placed by grades acceptable to the importers and the 
claim withdrawn, an unusual amount of expense to the 
underwriter is involved. 

Damage claims made by importers are a reflection of 
claims and complaints they receive from consuming fac- 
tories. I-xamples received from manufacturers of rubber 
goods are as follows: 

1. Distorted and out-of-shape bales will not tier prop- 





Fig. 2. Examples of Distorted and Out-of-Shape Bales; the Bale at 
the Top Center Has Been Indented Where It Was Forced Against 
Dunnage Wood or Spar Ceiling 
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Fig. 3. Crushed Bales and Bales Having Dunnage Boards and 
Palm Matting Embedded in Them 


erly in the warehouse; they consume more floor space 
and are a liability from the personal injury angle. (See 
Figure 2. 

2. Out-of-shape bales will not ride a convever belt to 
the cutter and must be guided. They will not feed to 
the cutter properly. 

3. As a result of 1 and 
at the beginning of the production line which carries 
through the entire line and results in incalculabl 
cial loss, 

4. Even if management is reconciled to thi 
of the production line, labor, working on 
basis, is not and will refuse to handle a lot 
them down and results in a loss in wages. 

5. Crushed bales frequently have foreign matter em- 
bedded in them which must be removed at an additional 
labor cost. Removal is difficult and often incomplete, 
and an increased percentage of rejects or seconds in the 
finished products cle velops. It the seconds are not de- 


) 


2 above, there is a slow-down 





tected on inspection, imperfect goods reach the market, 
and further claims and complaints result (See Figure 3.) 

6. Wood, lint, paper, ¢ Forel 
ter on or in the rubber is liable to burn or 
vulcanizing process, causing bubbles or porosity in the 
finished product. In tires and tubes and many other 
products this type of difficulty is very serious. 

7. Metallic foreign matter, such as straps, “°C” clips 


rany other organic foreign mat- 
oxidize in the 


which secure wires around bales. ete.. have in some 
instances caused heavy damage to factory macl 

This difficulty constitutes the main objection to the wires 
and straps which become embedded in the rubber, since 
even if the protruding wire or strap is pulled out, the 


clip can remain in the rubber. 


Postwar Plantation Rubber Quality 

Since the reopening of trade in plantation gra 
rubber from the Far Fast, there appears to have been a 
steady decline in the quality of the rubber received in 
the United States, and this decline in quality has been 
proceeding at an increasing rate. Claims of importers 
on shippers for lower-than-contract quality and the 
necessity of settlement of these claims through the arbi- 
tration panel of The Rubber Trade Association, of New 
York, Inc., have been the result. 

In comparison with former vears, there is at present 
a flood of these arbitrations, and in the great majority 
of instances, the importer-buver claims of | 


les ot 


lower quality 
than contracted for with the shipper-seller have been 
upheld, and price adjustments effected. Financial com- 
pensation for the lower-quality rubber, however, does 
not provide the importer with the higher-grade rubber 
he needs to deliver to a factory or to other dealers against 
his commitment. 

The importer is obligated by his contract with the 
factory or other dealer to deliver a specified grade, such 
as No. 1 ribbed smoked sheet. He must therefore go into 
the spot or near futures market and try to buy the 
higher-grade rubber. He usually finds that other dealers 
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are in a similar position and are bidding for an inade- 
quate supply of the higher grades of rubber and that 
the market is glutted with the lower grades. The natural 
result of this situation on the price of the different grades 
of rubber is a widening of the ditferential between the 
higher and the lower grades. 

Asa further complication, we might cite as an example 
the importer who received from the Far East, No. 3 
ribbed smoked sheet instead of the No. 2 ribbed smoked 
sheet he contracted to buy and who obtained from the 
factory buying the rubber from him an extension of 
his delivery time in order to purchase for future delivery 
No. 2 sheet again. When the second order arrived in 
this country, it was found to be lower than No, 2 sheet 
quality also, and the importer now had doubled his 
troubles. 

Consuming factories use certain grades of natural 
rubber for certain purposes as, for instance, No. 1 and 
No. 2 ribbed smoked sheet for automobile inner tube 
stock. The No. 3 smoked sheet is of no use to them for 
this purpose, and they have no interest in it even though 
it might be otfered to them with a credit for the lower 


value. 

A steamship company might ask of what interest is 
the quality of the rubber being shipped to him, but, as 
has been indicated in the above discussion, the steamship 
companies are, because of present conditions, now in the 
rubber business and have a real interest in this general 
decline in quality and the widening of the price differen- 
tials between the higher and the lower grades. The 
steamship companies almost invariably have lower 
grades to sell, and while formerly they might get !2¢ 
per pound off prime value for off-quality grade, today 
the differential is likely to be 2!2 or 3¢ per pound. 

The underwriter also might say that he had no in- 
terest in quality, but rubber which is damaged in transit 
from any cause is generally down-graded, and with the 
existing wide price differentials between grades the loss 
from this condition is greater than it was formerly. 

The importers are in the position that with the large 
unwanted stock of off-qualitv rubber available, none of 
their customers or the consuming factories have any 
interest in such rubber unless it is offered to them at a 
very low (bargain) price. Allowances for damage in 
cents per pound asked by importers is therefore con- 
tinually increasing for a given type and degree of dam- 
age. If underwriters’ representatives feel that thev 
cannot agree to these estimates of damage, which appear 
to them excessive, the importers state that it is the best 
they can do and suggest that the underwriters try to sell 
the rubber in the open market to better advantage. If 
the underwriter does put the lot in question on the inar- 
ket, he usually finds that there is very little interest; 
there are few bids, and those that are made are disap- 
pointingly low, and that he cannot better the price of- 
fered by the importer. 

Summary and Conclusions 

From the foregoing discussion it might appear that 
the producers, packers, and shippers of natural rubber 
in the Far East are the only ones, or at least the most 
likely ones in the chain of producer, shipper, carrier, im- 
porter-dealer, consuming factory, who could take steps 
to correct the troubles plaguing the trade in natural rub- 
ber and all those connected with it. The producers and 
the shippers are many and various, are widely separated 
and, so far as we know, with no common association 
or interest. Concerted action by shippers cannot be ex- 
pected unless such action is brought about by some 
controlling economic factor, 
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It is reasonable to expect that producers of natural 
rubber will endeavor to produce as high quality as they 
can because they get higher prices for higher grades. It 
would therefore follow that there must be good reasons 
for their apparent present inability to deliver properly 
graded rubber. It would be the writer’s guess that poor 
labor conditions, the decline in the number and expert- 
ence of supervisory personnel, loss and depreciation of 
equipment and inability to obtain replacement of equip- 
ment even at higher prices, etc., are some of the factors 
contributing to the natural rubber producers’ inability to 
delivery more of the better grades of rubber and to 
pack and ship them more adequately. 

There was an article in a recent issue of India Rus- 
BER WorLD to the effect that 1947 was a very poor vear 
for rubber producers in the Far East. Current New 
York market prices for crude natural rubber are no 
doubt considered by the producers in the Far East as 
very low in relation to their increased costs of produc- 
tion. Hence the producers probably feel individually and 
collectively that they are in no position to increase their 
packing costs. 

If the producers of natural rubber cannot supply the 
quality that the consuming factories have been accus- 
tomed to and have geared their manufacturing procedure 
to, the latter will have to revise their procedure if they 
are to continue to use natural rubber in increasing 
amounts as they have been doing since the end of World 
War IT. 

With respect to synthetic rubbers, it is the writer's 
belief that all who are concerned with the production 
and marketing of crude natural rubber should bear in 
mind the fact that, although natural rubber at present 
has some characteristics and properties that make it 
superior to synthetic rubber for certain products, it is 
reasonable to expect that the producers of synthetic 
rubber are continually endeavoring to produce new 
types or change existing types so that they will have 
types comparable or superior to natural rubber for many 
uses. It has been the experience in the past that most 
new industries, as the volume of production increases, 
the cost per unit of production decreases, and this con- 
dition has been and generally may be expected to con- 
tinue to be the case with synthetic rubber. Synthetic 
rubber, as now marketed, can be classed as an extremely 
uniform and clean product. 

In the case of natural varnish resins, as compared 
with synthetic varnish resins, manufacturers of paints 
and varnishes found the synthetic product so superior 
in reliability and uniformity and priced so attractively 
that the trend in the use of the synthetic varnish resins 
has been definitely upward. A corresponding decline in 
the use of natural gums and resins has followed. 

Perhaps if the price differentials between the higher 
and the lower grades of plantation rubber become sta- 
bilized at their present greater-than-prewar figure, it 
might be worth while for consuming factories to change 
compound formulae or do whatever else is necessary in 
order to use the lower grades. Possibly the quality of 
the finished products might still be maintained without 
the higher grades that had previously been thought to be 
essential. 

It is not the writer’s intention, however, to give an 
answer to all of these problems, but only to point out to 
those interested in the handling and the shipping of na- 
tural rubber, such as the underwriters and carriers, some 
of the reasons for the present increased rate of occur- 
rence and amount of claims for loss and damage to rub- 
ber by importers and others concerned with the trade in 
rubber from the Far East. 
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EDITORIALS 


Plantation Rubber Quality, Not Price, 
Must Be Improved 


HE situation with respect to the steadily declin- 

ing quality of plantation grades of natural rubber 

received in this country from the Far East, has 
developed to a point where it is inconceivable that cor- 
rective action can be delayed much longer. At the same 
time a leading figure in the plantation rubber industry, 
Sir John Hay, in a statement made in London in June, 
complains that consumers in the United States are 
opposed to buying “an essential raw material from an 
overseas territory and at a price necessary to give the 
producer a profit.” 

The government and the consuming industry in this 
country in formulating the recently enacted Rubber Act 
of 1948 were agreed that with the inadequate supplies 
of natural rubber estimated for the next two years, 
mandatory consumption of at least 225,000 long tons 
of synthetic rubber each year was necessary in order 
that a national security stockpile of natural rubber 


might be accumulated within that time. No isolationist. 


philosophy in rubber can be detected in this position or 
in the policy declaration in the Act that “a free com- 
petitive synthetic rubber industry” in the United States 
be achieved as soon as “consistent with national se- 
curity.” 

The American Government and the American con- 
suming industry is not opposed to a price for natural 
rubber that will provide a reasonable profit for the 
producers, but that price must be for material of pre- 
war quality, properly packaged and transported to this 
country so that on receipt the buyer gets what he paid 
for. 

An article in this issue of India RUBBER WoRLD, en- 
titled “Postwar Packaging and Shipping of Plantation 
Rubber and Their Effect on Quality,” provides con- 
crete evidence that many natural rubber producers in 
the Far East are not supplying full value for the price 
being paid at the present time. This situation has been 
confirmed independently by the editor of India RUBBER 
Wor Lp with representatives of consuming factories. 

The quality of plantation rubber from the Far East 
since the area was recovered following the late war has 
apparently gone in only one direction, down. Either 
this trend will have to be reversed, or the producers 
will most likely be faced with the possibility of obtain- 
ing an even lower price and an even smaller market in 
this country. 

The war and the advent of the synthetic rubber 
industry in this country have accustomed the American 
consumer to clean, uniform raw material at a reasonable 
and stable price. He will still pay a higher price for 
clean, properly graded natural rubber, but the period 
during which he will continue to pay much more than 
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the price of synthetic rubber for dirty, difficult-to-handle, 
poorly identified, and improperly graded natural rubber 


is about at an end. 





Quality Control Techniques 
in Industry 


N CONTRAST to the bad situation described in 
I the preceding editorial, the rubber goods manu- 

facturing industry in the United States has become 
increasingly conscious of the necessity of improving 
and maintaining the quality of its products and, as 
a result, is adopting to a greater degree the techniques 
of quality control for its production and also for its 
development work. 

Quality control techniques in production were intro- 
duced to a limited extent in the industry prior to the 
late war, but received much added impetus by virtue of 
their use in the synthetic rubber program during the 
war period and have been continued because of their 
demonstrated value. A symposium on rubber testing, 
held in connection with a meeting of the American 
Society for Testing Materials, in Atlantic City, N. J., 
in June 1947, and sponsored by Committee D-11, de- 
scribed the development of test methods and specifica- 
tions for the synthetic rubber program and the stand- 
ardization of production in the plants. These papers 
gave evidence of the very successful use of mathe- 
matical statistical methods in improving the precision 
of testing and the control of the quality of the end- 
product. 

During the twelve months since June, 1947, the liter- 
ature has included more papers on the use of statistical 
mathematical methods in quality control and develop- 
ment work, or the methods have been an essential part 
of the presentation and correlation of data obtained 
in experimental and development work in industry. 

The A.S.T.M. has had for some time a_ separate 
committee, E-11 on Quality Control of Materials, which 
is comprised of the leading men in this field in the 
country. Committee E-11 acts only as an advisory com- 
mittee to other industry committees in A.S.T.M. Be- 
cause of the growing realization of the importance and 
value of statistical mathematical methods in the work of 
Committee D-11 on Rubber Products, this committee 
at its most recent meeting in Detroit, Mich., approved 
the establishment of a new subcommittee on statistical 
methods to work with the D-11 subcommittees in evalu- 
ating data obtained by these subcommittees in their 
work of formulating specifications and methods of 
test for the industry. 

It is suggested that if there are companies inthe 
rubber and associated industries that are not familiar 
with the use of statistical mathematical methods in in- 
dustrial production and development work, it would 
be well for them to investigate the possible application 
of these methods as means of improving and maintain- 


ing their competitive position. 
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PLASTICS TECHNOLOGY 








The Closed-Mold Method of Molding Thermosetting 


Materials 
C. A. Norris’ 
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rial throughout its entire mass. High-fre- 
quency preheating eliminated this difficulty, 
and the tremendous resulting advantage 
can be appreciated by reviewing the rec- 
ord of some of the early work carried on 
under the direction of V. E. Meharg, of 
he Bakelite Corp. 

One series of experiments was run on a 
production unit being used to make tele- 
phone handsets by this method of molding 
fhe molding material specified for this 
job was of the improved impact-resistant 
type. This material was preformed and 
then preheated by a combination of hot 
plate and infrared lamps. The preheat time 
for this method varied between 3!2 and 
four minutes, as compared with 45 to 50 
seconds for high-frequency preheating. The 
time taken to force the material from the 
pressure chamber into the mold originally 
ran between 50 and 60 seconds. By thor- 
oughly preheating the mold charge by 
means of a high-frequency oscillator this 
operation was performed in four to six sec- 
onds. The time consumed in curing the 
piece was reduced by an even greater ex- 
tent. Here, cures originally requiring five 
to six minutes were completed in 30 to 45 
seconds. 

In Table 1 the optimum conditions have 
been selected for the original operation 
and compared with the least favorable val- 
ues observed when high-frequency preheat- 
ing was used. Even so, it can be seen that 
production was increased by more than 
300° on this job by the use of high-fre- 
quency preheating. 
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M52 fuses and the telephone handsets were 
two of these war jobs which provided a 
tremendous fund of fundamental knowledge. 
They demonstrated beyond question that 
with basic understanding and proper con- 
trol the closed-mold method is mechanical- 
ly practical and economically sound. 

(4+) Another influential factor was the 
modernization and application of the op- 
posing ram press to the closed-mold meth- 
od, such as the work undertaken at Bryant 
Electric Co. under the supervision of C. J. 
Smith. Much of the experience thus gained 
has been made available to the industry. 

These four factors, coupled with the 
ever-existing urge so characteristic of our 
competitive system to find ways and means 
of lowering production costs, have been 
mainly responsible for the expanded use 
of the closed mold method of molding over 
the past few years. 


Fundamental Principles 


In a study of the closed-mold process 
made by E. W. Vaill, of Bakelite Corp., 
he points out that certain fundamental 
principles must be observed if maximum 
efficiency is to be obtained The five main 
fundamentals are listed by him as follows: 

(1) Mold design — proper design of 
cavities, runners, gates, and vents are of 
paramount importance. 

(2) Selection of material the plastic 
characteristics and the behaviorism of the 
material must be carefully considered. 

(3) Molding pressures — proper rela- 
tion between injection pressure and mold 
clamping pressure is of primary impor- 
tance. 

(4) Mold and preform temperatures — 
careful control of optimum high-frequency 
preheating and the maintenance of uniform 
mold temperatures must be established. 


(5) Preform size and pressure chamber 
dimensions — pressure chamber must be 


of adequate size to accommodate readily 
the charge of molding material. 

An analysis of each of these five funda- 
mental principles follows: 


Mold Design 


Experience with different types of presses 
and mold designs indicates the following 
to be good practice for general mold de- 
sign. Individual hardened steel cavities 
should be mounted in the chase plate which 
should be cored for steam heating. The 
cavity and chase plate land areas should 
be ground and polished to insure maximum 
urface contact when the mold is closed. 
This condition prevents flashing of the 
material from the cavities and runners (se 
Figure 1). 

Knockout. It is advisable to have the 
knockout pins on that half of the mold 
opposite the pressure chamber. Therefore 
the location of the cavity in either the top 
or tke bottom plate is dependent upon 
whether the piece will be ejected from the 
cavity or the force plug. 

BotstER PLATES AND PARALLELS. It is 
essential that the mold be adequately sup- 
ported directly under the pressure chamber 
to insure against distortion or sagging of 
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1. Cross-Sectional View of Mold Design io 
Prevent Flashing of Molding Material 


8—Knockout Bar 
9—Knockout-Pin Plaie 
10—Force 

11—Clevis Plate 
12—Pot Plunger 
13—Pot 

14—Leader Pin 


1—Pot Retainer 
2—Retainer 
3—Parallel 
4—Mounting Plate 
5—Support Pillar 
6—Cavity 
7—Knockout Pin 
the mold at this point when pressure is 
applied. If this precaution is not taken, 
mold flashing will result and cause non- 
uniform filling of the cavities (see Figure 
2). Bolsters may be either of the ring or 
bar type, but must be of the correct height 
and of sturdy construction. 

CHROME PLATING OF Mop. Chrome plat- 
ing the cavities and force plugs has been 
found advantageous In addition to provid- 
ing a hard wear-resistant surface, it also 
simplifies the removal of the parts from 
the mold. The chrome plating operation 
should be postponed until the mold has 
been put into service and all necessary ad- 
justments have been completed. Gates and 
vents may require enlarging. Small under- 
cuts at strategic locations may be desirable 
for holding the piece in the predetermined 
half of the mold where the knockout pins 
are located. All such changes should be 
made before the mold is chrome plated. 

Position oF Cavities. It is generally 
advantageous to place the cavities in a 
circular position around the pressure 
chamber (see Figure 3). This construction 
makes possible the use of a radial runner 
ot the shortest length. The individual short 
radial runner to each cavity insures filling 
under maximum pressure, but this ar- 
rangement does have the disadvantage of 
limiting the number of cavities per mold 
and may also complicate the knockout bar 
construction. While desirable, the radial 
runner design is not mandatory. Molds 
with cavities in line using the multiple 
‘T” design runner have been found to give 
very satisfactory results and make possible 
the inclusion of more cavities in the mold. 
Runners of the radial “Y" design are also 
frequently used (see Figure 4). This “Y” 
design might be considered somewhat of 
a compromise between the circular and 
multiple “T” designs. 

Position oF Gares. There are two 
schools of thought, diametrically opposed 
to each other, regarding the proper loca- 
tion of gates. One group recommends that 
the gate to the cavity should be placed at 
the smallest or lightest end of the piece. 


The other is just as emphatic that for 
best results the part should be gated at 
its heaviest section. Concrete examples of 
successful results are cited by each in 
substantiation of their contention. This 
tact brings one to the conclusion that there 
is no hard and fast rule that can be set 
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2. Flashing and Non-Uniform Filling of Mold 
Cavities Resulting from Inadequate Support 
of Mold Directly under Pressure Chamber 








4. Products Molded by Other Than Radial 
Runner Design: (Bottom) Multiple ‘’T’ De- 
sign Runners; (Top) Radial “Y’ Design 
Runners 
forth covering all conditions. The proper 
location of the gate is dependent for the 
most part upon the size and the shape of 
the part in question. Experience indicates, 
however, that it is good practice to place 
the gate at a heavy section. 

Care should be taken not to gate the 
cavity directly opposite a mold pin_ or 
other protrusion in the mold. Gating at 
such a point will cause the stream of 
material entering the cavity to change its 
direction of flow and divide into two or 
more streams This result is liable to cause 
weld marks and knit-lines and impair the 
physical strength of the molded piece. 

If practical, the gate should be placed 
on a surface easily accessible so that its 
removal may be accomplished by a simple 
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RECEPTACLES 


31N. DIAM 
PLUNGER 
$000 BSI 


BM 2438 FLO140 
45SECOND CYCLE 
80 HEATS AN HOUR 


16 CAVITIES 


1280 PIECES AN HOUR 


3. Electrical Plug Receptacles Molded with 
Circular Cavities and Radial Runners 


finishing operation. 

Gate Size. The size of the cavity gate 
is of major importance and is dependent 
upon such factors as the type of material 
to be used, size and shape of the part, as 
well as the magnitude of pressure exerted 
on the plastic material. Gates for compara- 
tively small pieces using general-purpose 
wood flour-filled phenolic materials should 
be 0.100-inch wide and 0.015-inch deep. 
Some adjustment may be found necessary 
to bring about uniform filling of all 
cavities, but, as a starting point at least, 
these dimensions have been found satis- 
factory. When mineral-filled phenolic ma- 
terials are to be used, it is advisable to use 
somewhat larger gates. A width of 0.125- 
inch and a depth of 0.030-inch is generally 
adequate, but again some alterations are 
quite likely to be found necessary. ; 

Fabric-filled phenolic impact materials 
also require the use of enlarged gates. 
Under certain conditions gates as large 
as 0.500-inch wide and 0.125-inch deep 


have been found necessary to prevent dis- 
integration of the filler as it passes through 


the gate into the mold cavity. 

When fabric-filled materials are used, 
caution should be exercised in evaluati 
the shock-resistant properties of the 
molded part produced by this method. Sat- 
results are possible with the 
pressure, 


istactory 
right combination of gate size, 
and temperature, but it is essential that 
the size of the gate be sufficiently large 
so that the filler is not broken down as 
it is forced through the orifice 

DeEsIGN oF RtuNNers. Hardened steel 
blocks containing the runners should be 
inserted in the chase plate. TI 
block at the bottom of the pressure cham- 
ber should also be a hardened steel insert 
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By the use of independent hardened steel 
blocks for the runners and the pressure 
-hamber it is possible to obtain longer lite 


from the mold. When the runn 
become worn by abrasion ot the mi 
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they may be readily replaced. R s 
should alwavs be incorporated in the same 
half of the mold as the knock-out pins, 
in other on the same sid i the 
mold from which the parts are to be 
ejected. Main runners should be 1/4- to 
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the bottom of the runner. 
should be approximately 
and 3/3 


good practice to keep 





runners as short as practical. KE: 





ner should extend into the botto 
pressure chamber least one- 
and preferably run completely across the 








bottom and join with the runner dia- 
metrically opposite. 

Vent DesiGx. The importance of vents 
should not be underestimated. Very fre- 
quently they are found to be essential in 
order that air and gases may be expelled 
from the cavity as the material fills the 
mold. Vents should be located on the same 
half of the mold as the runners at the 
point which fills out last. This point is 
generally farthest from the gate. Vents 
0.005-inch deep and 1/16- to 1/8-inch wide 
extending to the edge of the mold plate 
generally prove adequate. 

PRESSURE CHAMBER AND PLUNGER DE- 
sIGN. The diameter and the depth of the 
pressure chamber are dependent upon the 
volume of material used in each charge 
and the total clamping pressure of the 
press. The method of determining the pres- 
sure chamber depth and diameter together 
with the resulting plunger pressure will 
be discussed later. The pressure chamber 
well should consist of a hardened steel 
bushing or sleeve having a wall thickness 
of not less than 34-inch. The length of this 
sleeve should be equal to the depth of the 
pressure chamber. 

The plunger attached to the end of the 
injection ram is also made of hardened 
steel. A clearance of 0.003- to 0.005-inch 
is provided between the plunger and the 
pressure chamber sleeve; in other words, 
the difference between the inside diameter 
of the plunger is 0.006- to 0.010-inch. The 
plunger is sometimes provided with a seal 
groove around it to prevent flashing, but 
this is usually found unnecessary. Under 
certain circumstances it is advantageous 
to heat the plunger either electrically or 
with steam. In most cases this heating is 
unnecessary since the plunger picks up 
sufficient heat from the preheated mold 
charge and the heated portions of the mold 
proper. 


Selection of Material 


In selecting a thermosetting material for 
the closed-mold method of molding, its 
behaviorism, when subjected to heat and 
pressure, must be considered. Properties 
such as flow, set-time, thermal  con- 
ductivity, and dielectric characteristics also 
determine whether or not the performance 
of the material will be satisfactory. 

The choice of the proper plasticity to 
be used on a particular job is of major 
importance. If the material is too soft, an 
extended preheating time will be required 
to achieve minimum time in curing. A 
free-flowing material is also liable to cause 
mold flashing even when the computation 
of areas and pressures indicates that the 
claiiping pressure should be adequate. 

Experience indicates that there is a 
minimum flow at which a material can be 
satisfactorily used for a given set of op- 
erating conditions. Below this minimum 
flow the material lacks sufficient mobility 
to fill out the mold completely. However 
it has been found that materials over a 
fairly wide range of flows can be satis- 
factorily employed if proper re i 
given to choice of preheat ie and mold- 
ing pressure. 

Phenolic molding materials of the wood 
flour-filled type. in flows of 100 to 140, 
have proved quite satisfactory when mold 
temperatures of 325 F. are used. 

The “Set times” or 1 of cure should 
be somewhat slower than is found in some 
of the extremely fast-curing pinto 
molding i on the market today. 
The ideal mold aatesiat would soften 
rapidly when to heat and pres- 
sure without, at time, becoming very 
fluid. It would in this soft condition 
long enough to he mold completely 
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and then set and harden in a minimum 
period of time. 


Molding Pressures 


In the closed-mold method of producing 
molded parts it is extremely important 
that the total clamping pressure holding 
the mold closed is always greater than 
the pressure exerted within the cavities 
and runners acting to force the mold open. 
Each molding job should be carefully 
analyzed and + Stengel calculated to make 
sure this condition exists, allowing an 
added 15 safety Sacte to insure adequate 
clamping action. 

In making these calculations five dif- 
ferent pressures are encountered. While 
they are interrelated, they should not be 
confused with each other. They are as 
follows: 

Line pressure is the pressure exerted in 
the supply line of the hydraulic system by 
means of a pump or accumulator. The 
figure is expressed in pounds per square 
inch (p.s.i.) 

Clamping ram pressure is the force 
delivered by the injection ram, and is 
expressed in pounds or tons. It is de- 
termined by multiplying the area of the 
ram by the line pressure. 

Injection ram pressure is the force de- 
livered by the injection ram, and is ex- 
pressed in pounds or tons. It is determined 
by multiplying the area of the ram_ by 
the line pressure. ; 

Plunger pressure is the pressure exerted 
on the material in the pressure chamber 
by the plunger. It is determined by divid- 
ing the injection ram pressure by the 
area of the plunger. It is expressed in 
pounds per square inch (p.s.i.) 

Mold clamping pressure is the effective 
pressure acting to hold the mold closed 
against the pressure exerted within the 
cavities and runners. It is expressed in 
pounds per square inch (p.s.i.) and is de- 
termined by dividing the clamping ram 
pressure (pounds) by the total horizontal 
cross-sectional area (square inches) of 
the cavities and runners. 

“hese different pressures may be ex- 
pressed as follows: 









Let L=line pressure (p.s.i.) 
\m = area of mold cavities and runners 
{ ] in.) 
Ar = area of clamping ram (sq. in.) 
Ai=area of injection ram (sq. in.) 
\p = area of plunger (sq. in.) 
Then CRP or clamping ram pressure = Ar x L 


(lbs. or tons) 





IRP or injection ram pressure = Ai x L 
(lbs. or tons) 
Aix L 
PP or plunger pressure = (p.s.1.) 
Ap 
Ar x 7 
MCP or pressure = 
An 


The practical application of these ex- 
pressions is demonstrated in the following 
examples: 














Aix L __ 56,000 


Pe = = = 8,085 p.s.i. 
Ap 7 
Arx Le 308,000 77,000 
NCP =- = —= — p.s.i. 
Am 4X X 


If the pressure holding the mold closed (MCP) 
just equalled the pressure acting to force the 
mold open (PP), then MCP= PP. For safe 
operating conditions a 15% factor of safety 
should be provided so that the mold will not 
flash. Therefore: 

MC 1013 x PP 


77 000 
= 1.15 x 6,065 
77,000 77,000 
: Ge =— — = 8.3 or 8 cavities, 
5x8.085 9.197.75 
1.15 x 8,085 7.7 


Example B: 
Why does a mold flash badly under the follow- 

ing conditions: 

The mold has 12 cavities each of 134 sq. in. 
cross-section. 

The runner area for each cavity is estimated 
as being 1% sq. in. 

The press has a main clamping ram 14 inches 
in diameter. 

The injection ram is 6 inches in diameter. 


The plunger ram is 2'% inches in diameter. 


The line pressure is 2,000 p.s.i. 
To solve: L= 2,000 p.s.i. 
Am = 12 x (1% + %) =12 x 2.25 
=.27 6g. m 


At = 268.3 84, in. 

Ap = 5. sq. in. 

CRP = 154 x = 308,000 Ibs. 

IRP = 28.3 x 2,000 = 56,000 Ibs. 
56,600 

Pe = = 11,320 p.s.i. 





> 
308,000 
) | LG ait = 11,040 p.s.i. 
27 

As the plunger pressure of 11,320 p.s.i. is 
greater than the mold clamping pressure of 
11,040 p.s.i., it is obvious that the mold will 
be forced open, allowing the material to be 
flashed out without completely filling the 
cavities. 

To correct the condition either the plunger 
pressure should be decreased or the mold 
clamping pressure increased. If the first 
method is chosen, to what pressure should 
the injection ram line pressure be reduced? 
Let L’ =reduced line pressure to injection 


ram 
PP’ = new plunger pressure 
Then 1.15 P'P’ = MCP 
MCP 11,040 
Pr’ = = = 9,600 p.s.i. 
1515 1.15 
Aix ©’ 
PY = 
Ap 
28.3 x I 
9.600 = 
9,600 x 5 48,000 ; 
og — = = 1,700 p.s.1. 
28.3 28.5 


This would seem to be the simplest solution. 
However, should the mold be moved to a 
press of greater capacity, how large should 

the clamping ram be? 


Le Ar = area of the required ram _ 
Then 1.15 PP = MCP, when PP = 11,320 p.s.t 
Ar’ x 
and MCP = 
m 
Ar’ x 2,000 


\r = — 1/0 $q in 
> Wd 
A ram 15 inches has an area ot 
176.7 sq. in., whic satisfactory. 





Mold flashing may also be caused by 
misalinement or distortion of the plates 
owing to lack of sufficient bolstering of 
the mold under the pressure chamber. 


Mold and Preform Temperatures 


The optimum degree of high-frequency 
preheat should be established and then 
carefully maintained together with uniform 
control of mold temperature to insure 
uniformity of product and minimum num- 
ber of rejects. Preforms should be heated 
until soft and spongy and then placed into 
the pressure chamber as quickly as possible 
in order to take full advantage of the 
preheating operation. 

The length of preheat time will vary 
according to the size of the mold charge, 
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TABLE 2. ‘PLUNGER MOLD PRESSURE AND PREFORM KatTIO CHART’ 


B Cc D E 


F G H i 


Preform Size and Weight* 


Plunger Plunger Pressure, tons —_—_—— — 
$$ —__-+___——- aa —— Maximum Maximum | f a, a 

Diameter, Area For 8,000 For 12,000 Diameter,t Height,t Volume,§ Weight, 
Inches Sq. In. Pos: 1. P-L. Inches Inches Cu. In. Gms. 
1.50€ 1.767 7.1 10.6 1.312 3.43 4.62 86 
1.562 1.918 eS 11.5 1.375 3.50 5.20 96 
1.625 2.074 8.3 12.4 1.500 3.7 6.64 123 
1.687 2.246 9.0 13.5 1.500 3.75 6.64 123 
1.750 2.405 9.6 14.5 1.562 3.93 7.52 140 
1.812 2.580 10.3 15.5 1.625 4.06 8.42 156 
1.875 2.761 11.0 16.5 1.687 4.25 9.50 178 
1.937 2.948 11.8 17.6 1.750 4.37 10.50 194 
2.000 3.141 12.6 19.0 1.812 4.50 11.60 214 
2.062 3.341 13.3 20.0 1.875 4.68 12.90 2 38 
2.125 3.546 14.2 21.2 1.937 4.87 14.37 266 
2.187 3.758 15.0 22.6 1.937 4.93 14.50 268 
2.250 3.976 16.0 24.0 2.000 5.00 15.70 290 
2.312 4.200 16.7 25.2 2.062 5.15 17.3 320 
2.375 4.430 17.7 26.6 2.125 5.30 18.8 350 
2.437 4.666 18.7 28.0 2.187 5.50 20.6 380 
2.500 4.908 19.7 26.9 2.250 5.62 22.3 412 
2.562 5.157 20.6 31.0 2.250 5.62 22.3 412 
2.625 5.412 21.6 32.5 2.375 5.87 26.0 480 
2.687 5.673 22.7 34.0 2.437 6.12 28.5 527 
2.75 5.940 23.8 35.7 2.500 6.25 30.6 566 
2.812 6.213 25.0 37.3 2.500 6.25 30.6 566 
2.875 6.492 26.0 39.0 2.62 6.56 35.5 656 
2.937 6.777 27.0 40.6 2.625 6.56 35.5 656 
3.000 7.068 28.2 42.4 2.750 6.87 40.8 755 
3.250 8.296 33.2 50.0 2.937 7.31 49.5 915 
3.500 9.621 38.5 58.0 3.125 7.75 59.5 1100 
3.750 11.045 44.4 66.5 3.375 8.31 71.4 1320 
4.000 12.566 50.3 75.5 3.625 9.06 93.7 1735 
4.250 14.186 57.0 85.0 3.875 9.62 114.5 2120 
4.500 15.904 63.6 95.5 4.000 10.00 125.6 2320 
4.750 17.721 71.0 106.5 4.250 10.62 150.0 2780 
5.000 19.635 78.5 117.5 4.500 11.25 178.0 3300 





*For cellulose-filled phenolic materials having a molded specific gravity of 1.40 and a preform density of 18.5 


grams per cubic inch. . ; ' 
+Maximum diameter of preforms is 10% 


less than plunger weil diameter in !4¢ inch increments. 


tMaximum height of mold charge (stacked preforms) is 2}4 times the preform diameter. 


§Total cubic-inch volume of mold charge. 


©Total gram weight of charge (equals 18.5 x volume). 








capacity output of the high-frequency 
oscillator, and the type of material being 
used. In general, a charge of wood flour- 
filled phenolic material weighing about 250 
grams can be brought up to 270° F. in 30 
seconds when preheated in a high-frequency 
unit having an output of two kilowatts. 

The preheat time should run corcurrent- 
ly with the cure so that there will be 
no loss of operating time over the com- 
plete cycle. It is good practice auto- 
matically to control the time of preheat 
rather than leave it to the discretion of 
the operator. Comparatively small varia- 
tions in the length of preheat time will 
cause wide differences in the degree of 
softness of the preforms, thus affecting 
the plastic behavior of the material. Mold 
temperatures of 325-340° F. should be 
maintained. 


Preform Size and Pressure Chamber Dimensions 


Table 2, the “Plunger Pressure and Pre- 
form Ratio Chart” prepared by D. M. 
Buchanan, of Bakelite, is very helpful in 
determining the diameter of preform and 
pressure chamber depth to be used with 
wood flour-filled materials. Before ex- 
amining the table in detail it might be well 
first to review the following fundamental 
requirements : 

(a) Sufficient space should be provided 
between the upper half of the mold and 
the head of the press in order that the 
preheated preforms may easily and quickly 
be loaded into the pressure chamber. 

(b) The diameter of the preforms 
should be at least 10°¢ less than the inside 
diameter of the pressure chamber to allow 
for swelling of the preform during the 
preheating operation. For rapid loading 
the preform must drop freely into the 
pressure chamber. 

(c) The total height of the preform 
charge should not be more than 2% times 
the preform diameter (see Table 2, 
columns F and G). 
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(d) The mold charge should be suf- 
ficiently large so that the cull of material 
left at the bottom of the pressure cham- 
ber is not less than 1/16-inch thick. Lesser 
quantities are liable to produce parts of 
low density owing to lack of positive pres- 
sure on the material entering the cavities 
at the end of the stroke. 

(e) It is important that the plunger 
enter the pressure chamber for a distance 
of at least 3/8- to 1/2-inch before coming 
into contact with the mold charge of 
material. If this precaution is not taken, 
the soft material will in all probability 
flash out of the pressure chamber when 
struck by the fast-moving plunger. This 
loss of material will result in “short” or 
low density molded parts. 

The use of data given in Table 2 can 
perhaps be best illustrated by means of 
the following examples : 


Example C: 


What size preform and 


Xead down column 7 to 238 
value to 227 grams), then read acr 
H the volume of the preform charge is 
12.9 cu. in. The maximum height of the cl 
is shown in column G as being 4.68 inches. 
indicates that a pressure chamber depth of 


inches should be adequate. In column F the 















maximum diameter of the preform is given as 
1.875 inches, 13.3-ton capacity top ram shoul 
be used for a two-plunger pressure of 8,000 p.s.i 


eter of the 


being 2 1/16 


according to column D. The 
plunger is found in column B 
inches. 


Example D 








determir 






or a gi 
1 in the previous 





Example A 
Given: Plunger diameter = 3 inches 
Number of cavities = 8 
From the table: reform diameter = 


mold charge = 6.87 


40.8 cu. in. 
Total weight of charge == 


grams maximum 


55 


Allowing 10% for cull and runners, this leaves 
680 grams for the eight cavities, or 85 grams for 
the maximum possible weight of each molded 


piece. 
Summary and Conclusions 


The closed-mold method of producing 
parts from thermosetting materials has 
been found to have both mechanical and 
economic advantages. It is hoped that 
this paper, outlining some of the theoreti- 
cal aspects and their practical application, 
will be helpful, particularly to the unini- 
tiated in becoming better acquainted with 
this method of molding. 

By recognizing and taking full advan- 
tage of such developments as_ high-fre- 
quency preheating, coupled with the closed- 
mold method of molding, the plastics in- 
dustry will continue to play an ever-in- 
creasing important part in the economic 
and industrial advancement so important 
to the United States and to the world. 





New SPI Members 


ILLIAM T. CRUSE, executive vice 

president of the Society of the 
Plastics Industry, Inc., 295 Madison Ave., 
New York 17, N. Y., has announced that 
eight companies were elected to member- 
ship in the SPI by the board of directors 
at its meeting on June 10 and 11 at the 
Sheraton Hotel, Rochester, N. Y. Of these 
new members, seven companies are loca- 
ted in the United States and one in Vic- 
toria, Australia. International in scope 
with more than 500 company members in 
the United States and 14 foreign coun- 
tries, the SPI is established to assist and 
further the interests of the plastics in- 
dustry through technical, trade, and con- 
sumer channels. 

The new members are: Deco-Plastics, 
Inc., Louisville, Ky., fabricator; M. W. 
Kellogg Co., Jersey City, N. J., material 
manufacturer; Kopplin Molding Corp., St. 
Louis, Mo., molder; Polymer Corp., Read- 
ing, Pa., manufacturer of nylon rods and 
strips; Ross & Roberts, Inc., West Haven, 
Conn., film  calenderer:; United States 
Testing Co., Inc., Hoboken, N. J., testing 
laboratory; Wolverine Plastics, Inc., Mi- 
lan, Mich., injection molder; and Moulded 
Products, Ltd., Victoria, Australia, mold- 
er, extruder, and processor of vinyl film. 





Two-Color Tapes and Shapes 


NEW? technical achievement in the 
extrusion of Elastron compounds in 
multi-color tapes and shapes has been an- 
nounced by Industrial Synthetics Corp., 
Garwood, N. J. While extrusion of multi- 
colors adjacent to one another has been 
done in the past, the company believes that 
it is the first to extrude a solid color on 
one side and different solid color on the 
opposite side of a tape or shape. 
\t present the company is producing 
a two-color tape in three-quarter and one- 
inch widths in a large variety of color com- 
binations, including black and white, brown 
and green, red and royal blue, and many 
others. According to Sales Manager M. 
Robert Lustgarten, the two-color extru- 
sion has gained ready acceptance as a 
novel material which has limitless possi- 
bilities. 
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Basic Concepts in the Selection of Plasticizers 
for Polyvinyl Chloride 


Robert J. Myers’ 
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and these are widely used today. 

During the war years the demand for a 
non-volatile, non-migrating 
polyvinyl chloride sheaths for high-frequen- 
cy electric cable fostered the development 
nd the adoption of the new resinous plas- 
ticizer, Paraplex G-25, for this applica- 
tion. The resinous plasticizers opened a 
new chapter in the compounding of poly- 
vinyl chloride plastics, and the subsequent 
development of Paraplex G-40 and Para- 
plex G-50 further enlarged the range of 
ness of the resinous-type materials. 
‘he immediate postwar expansion of the 
use of polyviny] chloride saw the influx 
of low quality plasticizers, but the gradual 
I rn to a buyer's market has brought 
it an empl lasis on quality performance, 
It is pertinent, therefore, to inquire into 
qualities of plasticizers which will 
satisty the demand for superior perform- 
ance in polyvinyl chloride plastics. 








those 


Plasticizer Requirements 



















We may consider first a tabulation of 
those properties which may be termed “de- 
sirable” in a plasticizer for polyvinyl chlor- 
ide. These properties are given in Table 
Paste 1 DESIRABLE PROPERTIES OF A PoLyvINy1 

CHLORIDE PLASTICIZER 
Pe Ir 1 
« « the ime 
g esist ce ft ext ct ) 1 
1 . } 
Hl St It 
t st f the breakdow1 t 
loride 
~ r t € xe 
¢ berate vinyl chl 
iti. X ‘ 
iV: Bs s of variable ce, ng 
y t € t t ty t 

CR reer ers Pe Py eer inele plasti- 

It is improbabie that any single plasti 
cizer will be developed which will possess 
all of the above desirable proper Cer- 

available an- 
quirements. com- 
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tribute to the satisfaction of each require “ 
ment and by pointing out the type of 
plasticizer which should be selected to ob- 
tain any single requirement in the final 


Analysis of Requirements 


Compatibility 
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e ester group exerts a fairlv strong 
solvating effect on the polymer and has, 
in ger fairly good all-around proper- 
ties ( ssible exception of a ten- 
ency t Ivze in the presence of 





plasticizer for 


acids and bases. The keto group exerts a 
fair solvating effect, but the poor ultra- 
violet light stability of this group is a 
distinct disadvantage at times. The amide 
and nitrile groups exert a very strong 
solvating effect on the polymer, and the 
latter shows good stability. The amide 
group appears to contribute to the insta- 
bility of the polyvinyl chloride and is now 
rarely used. The phosphate group is gen- 
erally employed to impart flame resistance. 
The aryl group, or aromatic ring, is often 
introduced into the polymer to aid elec- 
trical properties, but this is often accom- 
panied by a sacrifice in low-temperature 
properties, 

In summary, the ester and nitrile groups 
offer a good approach to the problem of 
compatibility, and it is no accident that 
the most valuable plasticizers today con- 
tain one or the other of these groups. 


Volatility 


The tendency of a plasticizer to vola- 
ize from a tilm of plasticized polyvinyl 
hloride is related to its vapor pressure 
which in turn is controlled to a large ex- 
tent by the molecular weight. While it 
is true that the failure of a polyvinyl chlor- 
ide film after long exposure is more often 
due to other factors than volatility, and 
that the actual evaporation of a substance, 
such as dicapryl phthalate, from a film over 
a long period of time can be shown to be 
quite negligible, still the safest approach 
to the selection of a permanent plasticizer 
will be based on a search for a compound 
ot high molecular weight, other factors 
being equal. 


tili 


Migration 


The migration of a plasticizer from a 
polyvinyl chloride plastic composition into 
the supporting structure, or into adjacent 
polymeric systems such as lacquers, var- 
nishes, or other resins, is a complex 
phenomenon and at times difficult to an- 
alyze in terms of the variables involved. 
In general, however, it is obvious that the 
rate of diffusion of the plasticizer out of 
the plastic and into adjacent structures is 
he governing factor, and that compounds 
of very high molecular weight, such as 
the resinous plasticizers, will show very 
low diffusion rates. It is thus possible to 
use a resinous plasticizer, which is in it- 
self a solvating plasticizer for the adjacent 
structure, as the plasticizer in a polyvinyl 
chlorid and no migration of 





oride composition, 
1e plasticizer is observed. 


Resistance to Extraction 


The same controlling factor as in migra- 
tion: namely, the rate of diffusion, is op- 
erative in the extraction of a plasticizer 
from a polyvinyl chloride film by oil or 


water. Again, the selection of a high mole- 


cular weight derivative is dict a to avoid 
the loss of plasticizer, 1f other factors ar 
equal. 


1 a polyvinyl chloride com- 
pound to heat sa light is as often deter- 
mined by the specific combination of plas- 
cizers, fillers, and stabilizers used as by 
the resistances of the individua compo- 
nents to heat and light. It is extremel 

| predict the performance of the 


difficult to 
ed system on the basis of knowl- 
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cated in the formulation of a complex mix- 
ture. The polyester type of plasticizer 
merits serious consideration in this re- 


spect. 


Odor 

The odor of a plasticizer should certain- 
y be pleasant, if any odor at all does exist. 
Here again the vapor pressure of the com- 
pound can be used as a rough guide, and 
consideration of high molecular weight 
compounds is indicated to avoid difficulties 
during compounding at elevated tempera- 
tures and in service of thin films. 
Low-Temperature Flexibility 

Flexibility and drape at low tempera- 
tures are usually achieved in practice by 
the balanced compounding of plasticizers. 
Those derivatives that contribute to low- 
temperature drape, but are also subject 
to extraction and migration, must be bal- 
anced by plasticizers of a more permanent 
character. Fundamental studies on present 
plasticizers have shown that the low-tem- 
perature flexibility of plasticized polyvinyl 
chloride compositions is closely related to 
the oil extractability of plasticizer used. 

We are in essence trying to “eat our 
cake and have it too” in our efforts to 
build in low-temperature flexibility to- 
gether with non-extractability and non- 
migration, This problem, however, pre- 
sents a challenge to the organic chemist. 
and we are hopeful that the future will 
see the development of high molecular 
weight compounds that also exhibit good 
low-temperature properties. In the mean- 
time much can be done by the compound- 
er who recognizes the fundamental factors 
involved. 


Electrical Properties 


In common with low-temperature flexi- 
bility, the electrical properties of a poly- 
vinyl chloride compound come into con- 
sideration mainly in specialty compositions. 
The purity of the plasticizer is of great 
importance in electrical applications, and 
the design of a plasticizer tor such appli- 
cation is more often than not a_ specific 
job for the plasticizer manufacturer. The 
recent trend toward extreme permanence 
in polyvinyl chloride wire insulation com- 
pounds has focused attention on the high 
molecular weight derivatives, and the puri- 
ty of certain of hese materials is already 
satisiactory for some usages. 


Color 


The color factor is of prime importance 
in clear free film, and of lesser importance 
in pigmented stocks. Color is often asso- 
ciated with the purity of the plasticizer, 
and the customary approach to better color 
is through distillation. The very low va 
por-pressure characteristics of the perma- 
nent plasticizers impose a problem in dis- 
tillation, and it is not surprising that dis- 
tillation or other processes employed for 
color removal may add materially to the 
price of the product. The improvement in 
color must, moreover, be permanent and 
not subject to change during processing or 
during the useful life of ye plasticized 
compound, The wide use of 4 Taio ot 
moderate color is a tribute to compounders 
who have succeded in making color by a 
judicious use of pigments. 





Flame Resistance 





With the advent of legislation prohibit- 
ing the use of highly flammable plastic 
compositions, the flame resistance of poly- 
vinyl chloride stocks has become a matter 
of real concern. Ticks still remains a 

nsiderable difference of opinion on the 
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Fig. 1. Flame Resistance Test: The Polyvinyl 
Chloride Film Is Allowed to Fall on a 
Heated Iron Surface, Whereupon the Vapors 
and the Film Are Eventually Ignited by a 
Pilot Light. Ignition Time, Burning Time, and 
Percentage of Flame Travel Are Measured, 
and an Empirical Flame Resistance Value 
Is Calculated 


proper test method to be employed in the 
evaluation of flame resistance. Our labora- 
tories have investigated this problem and 
have developed a new method for the 
evaluation of the flame resistance of plas- 
ticized polyvinyl chloride compositions.* 
(see Figure 1). The factors which ap- 
pear to be of significance are: ignition 
time (time needed for the film to ignite 
after being heated to a definite high tem- 
perature in the vicinity of a free flame), 
the burning time (the length of time 
during which the film continues to burn), 
and the percentage of flame travel (the 
percentage of film that is burned). An 
empirical relation was worked out by which 
it is possible to compare vi rious plastici- 
zers and mixtures of shieticias on a 
numerical basis. It is significant that the 
polyester resinous plasticizers rated quite 
well in these tests and showed long igni- 
tion times. 

Much work must be done in the devel- 
opment of both a test method and a plas- 
ticizer for flame-resistant polyvinyl chlor- 
ide compositions. At present considerable 
progress has been made by the compound- 
er through the use of certain flame-inhibit- 
ing pigments and fillers. Tricresyl phos- 
phate remains the classical approach to 
the problem, although the use of this 
compound introduces other difficulties. 


Toxicity 


The question of toxicity can be an- 
swered completely only by laborious and 
time-consuming feeding tests of food pre 
ucts placed into contact with the plasti- 
cized film and by toxicological studies of 
animals exposed to the liquid or vaporized 
plasticizer itself. The which will 


determine to a large extent the potential 


factors 


danger of contamination of a food prod- 
uct are the solubilities of the plasticizer in 
oils and in water. Once again, when other 


factors are equal, high molecular weight 
materials may be expected to show prom- 


ise in this respect. In any case, biochemi- 
cal and biological tests are in order to 
form a firm basis for the selection of a 
non-toxic plasticizer. 
Summary and Conclusions 

A consideration of the various factors 
which contribute to the performance of a 
plasticizer in polyyinyl chloride composi- 
ions leads in the main to emphasis on 
the higher molecular weight compounds. 
Such derivatives may be expected — 
fer an optimum combination of resistance 
to migration and extraction, non-volatility, 
relatively low odor, and flame sensitivity 
In view of the gener il acceptance ot th 
ester group as a satisfactory compatibili- 
tizing group having good heat and light 
stability, the adoption of a resinous poly- 
ester type of plasticizer is st rongly indi- 





to ot- 











cated. - 
It is not possible to analyze fully the ul- 
timate performance of a polyvinyl chloride 
arac- 





composition in terms of the basic é 
ter of the plasticizer itse but it is felt 
that a consideration of the fundamental 
factors involved should be of great as 
sistance to the compounder in the design 
of superior products. 
Much of the work associated with the 
4 improved methods for the 
evaluation of plasticizers it in polyvinyl chl 
ride has been carried out by ea 3 
Owens of our research laboratories. 
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Santicizer 141—Vinyl Plasticizer 


NEW vinyl plasticizer of the phos- 
phate type from Monsanto Chemical 

Co., St. Louis, Mo., known as Santicizer 
141, is specifically designed as a primary 
plasticizer for polyvinyl chloride and poly- 
vinvl acetate film, sheet, or molded articles 
According to J. K. Craver, the com- 
pany’s plasticizer coordinator, Santicizer 
141 is an efficient, flame-resistant, non- 
toxic plasticizer with excellent low-tem- 
flexibility and non-volatility and 


perature \ 
variety of resins, 


is compatible with a wide 
including polyvinyl chloride, cellulose mi- 
trate, cellulose acetate-butyrate, ethyl] cel- 
lulose, polymethyl methacrylate, polysty- 
rene, and polyvinyl butyral resins. In poly- 
vinyl chloride, Santicizer 141 possesses low 
volatility and imparts good low-tempera- 
ture flexibility, excellent solvent resistance, 
and flame retardance. Suggested uses are 
curtains, table cloths, handbags, and tile. 

The non-yolatility and low-temperature 
flexibility of Santicizer 141 make it of 
fi coated te xtiles, soles, 








value in free 





handbags, shower 


must not become brittle in cold weather 


or stiffen with use. Heretofore flame- 

resistance has been obtained at the ex- 

pense of low-temperature flexibility. _ 
Preliminary laboratory tests indicate 


Santicizer 141 is free of any systemic tox- 


Mr 


icity and is non-irr 





Craver further declared. ities 
are important for baby pz spital 
sheeting, and food bowl cover 

The — supply of neitalite plastici- 
zers has long been a bottleneck in the pro- 







duction of ew tality, long-]1 ers, 
films, and molded objects. te 
six pounds are often 1 ten 
poun ot resin, 100 ot 
plasticizers are by 
the estimated vinvl films 
and moldings alot lemand 
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Polyester Resins 
E. L. Kropa’ 


HILE the term. polyester resin, has 
been used to describe many of the 
compounds cured by the loss of unsatura- 
tion, the term, thermosetting vinyl polymer, 
appears to be a preferable designation. One 
of the reasons why the term, polyester 
resin, originated was that during the war 
many of these compounds were considered 
secret, and that terminology was sufficient- 
ly descriptive to cover the materials in 
question without revealing their exact com- 
position 
There was a saying in the last war that 
the purpose of a military secret was to 
keep the enemy misinformed about the 
state of one’s own ignorance of the prob- 
lem. This apt statement covers the com- 
positions under discussion. Many of these 
compositions were known and_ published 
and were public knowledge in other coun- 
tries. 


Development during the War 


One of the early uses for this polyester 
or thermosetting vinyl material was as 
a backing for fuel cells during the war. 
Safeguarding aircraft gasoline was a seri- 
ous problem during the early stages of 
the war; metal fuel cells were obviously 
impractical in military aircraft since any 
bullet would penetrate the cell and cause 
loss of gasoline. 

With the development of an oil-resistant 
synthetic rubber it became possible to 
construct a fuel cell entirely out of various 
types of rubber. Synthetic rubber was nec- 
essary to prevent the aromatic constituents 
of gasoline from swelling the rubber com- 
position. Natural rubber, which would 
swell in contact with the hydrocarbon fuel, 
was laminated to the synthetic rubber. 
Rupture of the fuel cell caused the natural 
rubber to imbibe gasoline and swell in 
such a way as to seal the hole. The fuel 
cells were at first surrounded by metal, 
but combat experience soon taught the 
designer that when a bullet entered the 
plane, it made a sharp hole i the metal 
as it entered, but caused a large jagged 
area as it emerged. Often the metal flow- 
ered in a manner that made “it impossible 
to seal the resulting jagged area and pre- 
vent loss of gasoline. 

i I ot shield 


protect the cell from 











netal. Experiments had revealed that 
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of similar size. Certain of the shielding 
boards required were as long as 10 feet 
and as wide as three to four feet. At the 
same time there were no presses in this 
country to undertake such a molding prob- 
lem, and, more important, the requisite 
materials for the manufacture of such new 
equipment were not available. Another fac- 
tor to be taken into account was the im- 
possibility of maintaining a uniform tem- 
perature and high pressure over such 
large areas to insure proper bonding. It 
was for this particular job that the low- 
pressure resins were developed. Large lam- 
inates were necessary; equipment was not 
available for conventional molding tech- 
niques; and the use of glass fabric ap- 
peared to yield better results when low 
pressures were employed. 

It was natural that considerable secrecy 
existed concerning the nature of the resin 
composition during the early stages of the 
work. Later, however, as planes were shot 
down over enemy territory and the enemy 
given a chance to examine the particular 
type of assembly, many of the restrictions 
were partially eased. Nevertheless the na- 
ture of the composition was held under 
secrecy and resulted in various dodges be- 
ing used to describe the resin; first as a 
low-pressure resin, then as a contact mold- 
ing resin, and later as a 100°C reactive 
resin. Such terms as “solventless varn- 
ishes” and “anhydrous thermosetting res- 
ins” have also appeared in the literature. 


Nature of Polyester Resins 


One of the questions which arises is how 
do these contact resins differ chemically 
from conventional resinous materials. First 
of all, resins were initially products de- 
rived from natural gums and used _ pri- 
marily in coating compositions. Plastics, 
on the other hand, entered primarily into 
the molding field. Resins can be divided 
into two broad classes: the thermoplastic 
types and the thermosetting types. In gen- 
eral, thermoplastic resins are moderately 
high to very high molecular weight organ- 
ic compounds. The molecular weight var- 
ies from approximately 4,000 up to per- 
haps one-half million. These molecules are 
more or less linear in nature. There are, 
on the other hand, so-called network poly- 
mers which consist of products tied to- 
gether three-dimensionally into a network 
pattern. The molecular weight of these 
materials is very large, particularly in the 
cured form. In fact it is so large that it 
has never been determined since there is 
no solvent in which to dissolve or disperse 
hese products, and without a medium 
e is no means of estimation. 

There is another manner in which resins 
can be characterized: that is by whether 
they liberate any by-products during their 
When formation of water or 
other low molecular-weight materials ac- 
anies the resin formation. the prod- 
e known as condensation resins; 
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no volatile material is lost, the re- 
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resinous materials: (1) thermoplastic con- 
densation materials made by elimination 
of water, and essentially linear in nature; 
(2) thermoplastic polymerization resins 
which are also linear in structure, but 
formed chemically by loss of unsaturation ; 
(3) thermocuring condensation resins hav- 
ing a network system and formed through 
the loss of water; and (4) thermocuring 
polymerization resins also having a net- 
work structure, but formed by loss of 
unsaturation. 

It is possible to place all known resinous 
materials, either natural or synthetic, in 
one of these four groupings. In the first 
group will be found such materials as 
nylon and many of the linear alkyd resins. 
In the thermoplastic polymerization type 
belong the largest number of the vinyl 
polymers, in fact, such a large number 
that the terms polymerization and thermo- 
plastic are frequently considered synony- 
mous. To this second group belong such 
products as polymeric methyl methacrylate, 
polystyrene, polyacrylonitrile. polyviny! 
chloride, polyvinyl acetate, and some of 
the newer products such as polyethylene 
and _ polytetrafluoroethylene. 

In the third group one finds such well- 
known materials as phenol-formaldehyde, 
urea-formaldehyde, and melamine-formal- 
dehyde resins. Through over-simplification 
there is a tendency here also to consider 
all of the condensation materials as ther- 
mosetting in nature. 

As for the fourth group, it is now gen- 
erally known that any product possessing 
two vinyl groups in the same molecule is 
capable of forming a thermosetting poly- 
merization product. Whereas styrene forms 
a linear product, two vinyl groups in the 
same molecule, as in divinylbenzene, lead 
to an infusible product upon polymeriza- 
tion. A similar situation exists with gly- 
col acrylate, divinyl ethers, and diviny! 
ketones. Any of these products is capable 
otf forming a cross-linked thermosetting 
polymer by polymerization reactions alone. 
Since no water is lost, these materials can 
be cured in any stage of polymerization. 
Since these products are of low molecu- 
lar weight, they of necessity 
very low viscosity. When an attempt is 
made to handle low-viscosity materials dit- 
ficulties are experienced. 

A more rational approach to the problem 
is to prepare a polymeric material having 
a plurality of unsaturated groups. Such 
a resinous material can then be made of 
any reasonable viscosity. During curing, 
chemical combination takes place between 
the unsaturated components and leads to 
an intusible final structure. It will be seen 
that such a system is very similar to that 
of rubber. Rubber possesses many unsat- 
urated groups, and these can be brought 
together by vulcanization with sulfur. 

A similar situation can be made to oc- 
cur in resinous materials. By use of con- 
densation procedures a high molecular- 
weight product can be prepared containing 
unsaturated groups. Just as in the case of 
rubber, superior cross-linkages in the resin 
may be secured through the 


addition ot 
another component. 


possess a 


The complete parallel 
can be seen in the use of a high molecu- 
lar-weight polyester dissolved in a lower 
molecular-weight ester which is of greater 
chemical activity and leads to rapid curing 

To illustrate by a specific example, a 
resinous material is usually made by re- 
acting a polyhydric alcohol with a poly- 
basic acid, preferably an unsaturated acid. 
This condensation reaction is carried out 
until a product having a molecular weight 
of about 1,500 is obtained. This unsatura- 
ted polyester is then dissol ved in a reactive 
solvent. Many of the vinyl monomers, 
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such as vinyl aceate, acrylonitrile, methyl 
methacrylate, and styrene, can be used 
for this purpose. It is essential, however, 
that too low-boiling a composition is not 
selected because such a composition may 
possibly be volatilized during application 
or may blister during cure. 


Crystallized Polymers 


There is still another method by which 
one can classify resinous materials, and 
that is whether they possess an ordered 
or disordered arrangement. While it is 
generally difficult to consider resinous ma- 
terials as crystalline, there is no doubt 
that this phenomenon exists, and the crys- 
talline property of resins must often be 
taken into account. Consequently, an addi- 
tional classification of resins can be made: 
those that are amorphous, and those that 
are crystalline. A crystalline material has 
everything organized conspicuously and 
under certain conditions of high orienta- 
tion may exhibit considerable strength. It 
should be noted, however, that this 
strength is only in certain directions; there 
is a sacrifice of strength in other direc- 
tions. On the other hand, an amorphous 
product is also organized, but deceptively 
so, since the order is of individual nature. 

The best method to determine whether 
a resinous material is crystalline or amor- 
phous is to subject it to X-ray diffraction. 
Ordinary liquids show as_ the principal 
scattering pattern a symmetrical ring lo- 
cated at some distance from the incident 
beam. Crystals show a collection of sharp 
spots when examined by X-ray scutes 
techniques. On the other hand, if a erys- 
tal is ground before such analysis, then 
sharp ares are produced rather than single 
spots. 

Some years ago rubber was subjected 
to examination by X-ray methods and 
showed an amorphous ring similar to that 
given by a liquid material. Subsequent 
test of a stretched rubber sample showed 
the material to be highly crystalline. This 
combination of amorphous and crystalline 
character was somewhat puzzling at first 
because there was no observable difference 
between stretched and unstretched rubber 
In appearance. This difference in  struc- 
ture was later found to result irom changes 
which occur on a sub-microsconic scale 
in rubber. 

There are marked differences, however, 
between a normally crystalline material 
and a crystallized polymer. The reason for 
this difference lies in the fact that com- 
mon crystals, such as salt or sugar, are 
microscopic, and the crystal is very large 
compared to the molecular dimensions. The 
crystals in a polymer, on the other hand, 
are very small because the length and 
the nature of the chain allow the building 
up of aggregates in only limited areas. 
In a low molecular- weight compound a 
single molecule can exist in only one crys- 
tal, and many molecules enter into the 
arrangement of a single crystal. The re- 
verse is true in the case of a polymer 
molecule which can be much larger than 
the crystalline dimensions because of its 
long length. It is thus possible for a single 
polymer molecule to be part of several 
crystals; that is, it may be part of one 
crystal, then kink and twist through an 
amorphous region, enter into another 
crystal-like portion, and then appear again 
in an amorphous part. 

The relation between structure and crys- 
tallization of polymers is a difficult one to 
unravel. This fact can be seen by compar- 
ing rubber and gutta percha. Both of 
these polymers are derivatives of isoprene, 
but at room temperature rubber is soft 
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and flexible; while gutta percha is hard 
and resilient. The latter can be stretched, 
but the stretching is of the nature of cold 
drawing, and retraction occurs only at 
elevated temperatures. The suggestion was 
made some years ago that rubber exists in 
the cis form of isoprene, while gutta per- 
cha is in the trans form. It is known, for 
example, that chloroprene possesses prop- 
erties very similar to those of rubber al- 
though its configuration resembles that of 
gutta percha. At the present time there is 
no known way to change the nature of 
the isomerization during polymerization; 
during polymerization of isoprene there 
is a random distribution of cis and trans 
forms along the polymeric chains. 

This is not the case, however, with con- 
densation materials. Here one can select 
the appropriate cis or trans form of the 
acid, esterify the acid at appropriate tem- 
peratures low enough to avoid any iso- 
merization, and obtain essentially a cis or 
a trans form of the same condensation 
product. This point can be demonstrated 
with maleic and fumaric polyesters; when 
these acids are subjected to esterification, 
they retain their geometric configuration 
so that it is possible to prepare the poly- 
meric ester where the unsaturated group 
in the linear chain can exist in the cis and 
transforms, respectively. 

Every glycol esterified with maleic or 
fumaric acid will not lead to a crystalline 
modification unless the glycol itself pos- 
sesses a symmetrical structure. In order 
to clarify this point, it is perhaps better 
to return to the initial normal paraffin 
chain. A paraffin chain consisting pri- 
marily of methylene groups is a symmet- 
rical structure, and examination by X-ray 
diffraction reveals that this arrangement 
is crystalline. When the molecular weight 
is sufficiently high, this polymer is a wax- 
like, tough product. One can modify this 
elementary paraffin chain by two methods, 


either through the addition of unsatura- 
tion, or by the introduction of substituent 
groups. Unsaturation in the paraffin chain 
affects the mobility and hinders free rota- 
tion. If similar groups are introduced si- 
multaneously on each side of the paraffin 
chain, symmetry of arrangement and ability 
to crystallize are retained. When only a 
single group is introduced into the paraft- 
fin side chain, especially a large and bulky 
group such as phenyl, this grouping in- 
terferes with ease of packing, and an 
amorphous { — results. 

It is now possible to follow the changes 
which take place when glycols are intro- 
duced into the maleic or fumaric’ polyes- 
ters. Symmetrical glycols such as ethylene 
and trimethylene glycols yield, with fu- 
maric esters, crystalline polymers. On the 
other hand, when diethylene glycol is in- 
troduced into the polymeric chain, it yields 
an amorphous product. When methyl 
groups are introduced into the glycol por- 
tion of the polymeric chain, it is necessary 
that they be introduced symmetrically. Pro- 
pylene glycol tends to yield an amorphous 
ester even when fumaric acid is used. 
When methyl groups are introduced sym- 
metrically, as they are in the case of iso- 
butylene, one can obtain with the ap- 
propriate glycol a_ crystalline polyester 
with fumaric acid. This glycol is referred 
to as either 2,2-dimethylpropanediol or by 
the more appropriate name, neopentyl gly- 
col. 

It is possible to draw an even closer 
analogy between the unsaturated polyester 
and the rubber with respect to the type ot 
material involved. Natural rubber is com- 
bined with sulfur, and accelerators are 
used to increase the rate of vulcanization 
reaction. With the thermosetting vinyl 
types the polyester itself resembles the 
rubber; styrene is the counterpart of sul- 
fur, and peroxides are used to accelerate 
the reaction. 





SPE Sections Hear Plastics Experts at Local Meetings 


_ PROXIMATELY 75 members and 
guests attended a meeting of the 
Baltimore-Washington Section, Society of 
Plastics Engineers, Inc., on June 8 at the 
Engineers’ Club, Baltimore, Md. Guest 
speaker was Harold M. Parsekian, direc- 
tor of sales and technical service for the 
chemicals division of The Glenn L. Martin 
Co.. who discussed the development of 
Marvinol VR-10 resin. 

The company’s wartime research pro- 
gram which culminated in Marvinol VR-10 
vinyl resin also resulted in 425 different 
plastics applications for the aircraft indus- 
try, Mr. Parsekian said. Marvinol was 
shown to have the greatest suitability for 
high - temperature, high-speed processing 
equipment newly developed in the plastics 
industry. The speaker reviewed the pro- 
duction of the resin and stated that its 
applications range from shoes to shower 
curtains, garden hose to floor coverings, 
and hundreds of other uses. He also traced 
the growth of the Martin chemicals divis- 
ion from initial research, pilot-plant opera- 
tions at Case Institute of Technology, and 
finally to the construction of the new pro- 
duction plant at Painesville, O., geared to 
annual production of 25 million pounds of 
Marvinol. 


Chromium Plating of Molds 


The New 
last regular meeting of the 


York Section, SPE, held its 
season on 


June 8 at the Hotel Sheraton, New York, 
N. Y., President Arthur Nufer, Bakelite 
Corp.. presiding. Approximately 25 mem- 
bers and guests heard a talk on “Chro- 
mium Plating of Molds” by Joseph C. 
Rogers, sales manager of Industrial ‘aed 
Chromium Co., substituting for W. A. 
Crowder, of the same company, who had 
originally been scheduled to present the 
address. 

Mr. Rogers pointed out that hard chro- 
mium pl ating, as distinguished from the 
softer decorative types, is a field still under 
development and occupying much of the 
status of an art at present. Because of the 
difficulties involved in plating complex 
mold surfaces and the use of a dark-col- 
ored plating solution which prevents in- 
spection of the work during plating, much 
of the work is done on the basis of past 
experience modified to fit the particular 
piece being plated. When proper rly applied, 
a hard chromium plating is four times 
harder than the base steel of the mold 
and will greatly prolong the life of the 
mold. 

The speaker emphasized that the chro- 
mium finish will reflect the surface finish 
of the steel being plated. The steel surface 
must be given the desired finish prior to 
plating as the chromium plate will not fill 
in any pits or scratches that may exist 
on the mold surface. Unlike decorative 
chrome plating, the hard chromium plate 
is generally from 0.0003- to 0.001-inch 
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Moxness and Cameron before Newark 
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Franz on Costs and Prices 


The Cleveland Section, 


ot Technology. Charles Franz, consultan 





I 
tablishing a Selling Price.” 
talk consisted of a detailed discussion ot 
a typical cost study and afforded many 
pr 
the audience. \ talk on “The Political 
Situation in Palestine’ was given by Mr. 
Kaltayan, who has spent many years in the 
Lebanon area and was a former teacher 
at the American School in Beirut. 
This was the Section’s last regul 
meeting of the season. An outing will 
held during the summer, and further par- 
ticulars will be announced at a later date. 
The next regular meeting is scheduled 
for September. 
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lied Plastics from Sugar Mr. piso oe the rapid growth 
med - : ee : . ot the plastics industry from 55 million 
a The New Orleans Section held a dinner- ‘cus in 1908. ty 20 wiles peuaids 
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_ usiness session Was held to discuss pre- July 17. Chicago Rubber Group. Annual = Acer anes : -_¢ ner wae 
ror oe : : é aa 
nee minary arrangements for an outing dur- Golf Outing. Acacia Country 
am i Club. 


ing the summer. At the technical session 
{eon Godchaux IT, Godchaux Sugars, Inc., 
discussed the development of plastics from 
sugar and sugar-cane products. The talk 
was divided into three parts, discussing 
bagasse and its derivatives, molasses and 


July 22-23. Division of Rubber Chemistry. 
A.C.S. Summer Meeting. Mayfair 
Hotel, Los Angeles, Calif. 

July 24-25.Los Angeles Rubber Group, Inc. 
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Photoelastic Applications in Rubber 
a Photoelastic applications in 
lesign have wide and 

stresses in rigid 
however, has 
elastic method in 
ubber technology. 
complexity 1s 
large strains en- 


he stress- 


neiderahle 
“GCTa le 


associated with 
lastic method 
sussed i 


suitable 
handling 
quantitative 


proposed to dem- 
photoelastic tech- 
modulus mate- 
iklemann “B” tear 
Gates modified Graves 
tear specimen will be compared (slides). 
Extension method to quantitative 
reference to the physical 
and photoelastic constants and the condi- 
rity. will be presented 

briefly. T ise Of models cut from sec- 
tion ft molded products will be illus- 
trated. Frozen : applications using 


stressed products \ ve included. Sug- 


rials. Stress 


specimen and 


analysis, t 


536 


method will be given 


gested uses of the 
rubber — products. 


for various types of 
James A. Hurry and Douglas Chalmers, 
Gates Rubber Co., Denver, Colo. 

Measurements of Mechanical Proper- 
ties of Rubbers at Audio Frequencies 
by a Twin Transducer. Apparatus has 
for measuring the dynamic 
viscosity and rigidity of rubber-like solids 

small oscillating deformations. A plate 

iched between two identical coils 
permanent magnet loudspeakers 

a pair of disk-shaped samples 
driving current is passed rine 

The output voltage from the 

is compared in amplitude and 

phase with the driving current as follows: 

The vector difference between the out- 

voltage and the potential drop across 
a variable resistance in series with the driv- 
ing coil is measured a high impedance 
vacuum tube voltmeter, and by changing 
the resistance this voltage is adjusted to a 
minimum value. The minimum voltage 
reading and the corresponding resistance 
value are proportional to the imaginary 
and real parts, respectively, of the com- 
plex mechanical admittance of the system. 

The method has two advantages over the 
more familiar resonance devices: (a) the 
amplitudes of motion, which need not be 
measured directly, are extremely small, 
thus minimizing any non-linear effects, 
or temperature change due to heat dissi- 
pation; (b) a continuous range of tfre- 
quencies, spaced as closely as desired, is 
available without adjusting masses. 

Representative data for the dynamic 
viscosity and rigidity of a high molecular 
weight polyisobutylene over the range 
60-700 ¢.p.s. at room temperature will be 
given. The values for this material, al- 
though it is devoid of crosslinks, are sim- 
ilar in magnitude to those of a lightly 
vulcanized rubber. John D. Ferry, Rob- 
ert S. Marvin, Edwin R. Fitzgerald, Uni- 
versity of Wisconsin, Madison, Wis. 

A Study of Electrostatic Changes 
Produced during Mastication of Rubber 
and GR-S. The electrostatic fields, com- 
monly called “static electricity,” produced 
by masticating rubber and GR-S on a 
laboratory mill, have been measured with 
a new electrostatic field strength meter 
which records not only the strength of the 
field, but also its polarity. 

This new device, which is 
essentially our “electrostatic modulator” 
into which a standard reference voltage 
ot the proper frequency and phase _ has 
been introduced to enable polarity, as well 
as field strength, to be measured. This 
instrument shows that rubber starts out 
with a very highly negative electrostatic 
field which becomes less negative as mas- 
tication proceeds. The field in some cases 
goes to zero (0) value; and in others, 
reverses polarity and goes to a positive 
value. This decrease in negative 
charge or an electronic rearrangement di- 
rectly indicates an oxidation reaction. This 
supports the classic work of Busse and 
Cotton, who found that mastication is an 
oxidation process. By using this equip- 
ment as a processing control, should be 
possible to improve on quality through 
better dispersion and also reduce 
through proper sequence and timing of 
operations. 


been developed 


described, 


(+4) 


costs 


correlation of Mooney plasticity 
contact potential and 
field strengths has 
broken down on 


Some 
with electrical 
changes in electrostatic 
been shown for rubber 
a laboratory mill. 

Data on GR-S do not show this great 
decrease in electrostatic field strength or 
contact potential as mastication proceeds. 
Electrostatic curves for GR-S polymerized 
at low temperatures as well as for cross- 
linked GR-S-60 are shown. 
these electrostatic 
fields around rub- 
discussed also in 


The importance of 
attractive and repulsive 
ber during milling 1s 
relation to the possible effect on rate of 
incorporation and dispersion of pigments. 
R. S. Havenhill, L. E. Carlson, J. J. Ran- 
kin, St. Joseph Lead Co. of Pennsylvania, 
Monaca, Pa. 

Nitrosomenthane and Its Significance 
in Free Radical Reactions. Chemical re- 
actions which appear to involve free radi- 
cals or atoms have become increasingly 
important in processes of particular in- 
terest to the rubber, petroleum, and chem- 
ical industries. The use of small amounts 
of nitric oxide for the detection of chain 
reactions in gaseous mixtures has been 
studied by many investigators (Hinshel- 
wood, et al). Speculation as to the mechan- 
ism of this inhibition has been exten- 
sive. Recently the present authors have 
isolated nitrosomethane for the first time 
as its dimer by the photolysis of t-butylni- 
trite.’ 


( CH: )sCONO = 5 CH; )oCO — CHsNO 


Since no ethane could be found, it was 
believed that this formation of nitrosome- 
thane occurred intramolecularly. It is not 
implied that the cission of the the O-NO 
and the C-CHs bonds occur simultaneous- 
ly, for it is the former bond which is 
broken first. However, the (CHs3)sCO 
radical is apparently sufficiently unstable 
to liberate almost immediately a CHg radi- 
cal which combines with the NO _ before 
it is far removed." 

To isolate nitrosomethane by the reac- 
tion of a CH: radical with NO it is neces- 
sary to employ relatively low  tempera- 
tures; otherwise isomerization to formal- 
doxime occurs: 


At 125° C. approximately 10°¢ conversion 
per minute is effected in the vapor phase. 
Even in the solid state at 32° C. dimeric 
nitrosomethane undergoes change as evi- 
denced by the depression in its melting 
point with time. At sufficiently high tem- 
peratures the nitrosomethane simply has a 
transitory existence. This is undoubtedly 
the case for the vapor phase decomposition 
ot di-t-butyl peroxide in the presence of 
nitric oxide. 

When NO is employed for the detection 
of free radicals at high temperatures, the 
effects of the possible oximes produced 
from the various free radicals should be 
considered. Thus the transitory inhibition 
by NO for the thermal decomposition of 
n-butane might be attributed to the pro- 
duction of free radicals from the decom- 
position of the oximes (produced from the 
corresponding nitroso compounds), rather 
1 J, Am, Chem. Soc., 70, 1516 (1948). 

2 Compare, W. A. Waters, ‘‘Chemistry of Free 

Radicals,”’ p.125, Oxford (1948). 


3 J, Am. Chem. Soc., 70, 88 (1948). 
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not only produces treads which run cooler, 
flex and age better and afford maximum 
protection for recapping, but STATEX-B is 


also best in inside stocks. 


In loadings such as are employed in skin 


coat stocks, STATEX-B produces higher 
tensiles than other carbons and outstanding 


tear resistance. 
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equilibrium reaciion — given.* 
Thomas F. Doumani and Clarence S. Coe, 
Union Oil Co. of Calif., Los Angeles. 

Drying of Latex Rubber Deposits. 
The drying of rubber articles made from 
either natural rubber or synthetic latex 
is one of the most important unit processes 
used in such manufacture. Articles are 
usually made by either straight dipping or 
coagulant dipping although other processes 
such as gelation or casting are also used 
to a limited extent. In all instances the 
removal of water by drying is necessary. 

The general principles of drying apply 
in all cases, but because of the constant 
decrease of porosity which occurs during 
the procedure due to the shrinkage of the 
deposit, it becomes progressively more dif- 
ficult completely to remove the moisture. 
Such factors as absolute humidity, relative 
humidity, temperature, and circulation of 
the air affect the drying. 

The problem of migration of the mois- 
ture from within the deposit in a progres- 
sively more solid rubber deposit is con- 
sidered. By correct design and control of 
conditions the rubber articles can be dried 
properly and economically, but if these 
factors are not controlled, many difficulties 
can arise which will lead to an inferior 
rubber product. 

Illustrations included show the various 
changes occurring during the drying opera- 
tions. Flowable films, such as those created 
by straight dipping, can become wetter 
aiter being put into a drying oven. Blisters 
can be formed between the deposit and 
the form, but the formation of such blisters 
can be controlled. 

All these difficulties can be overcome by 
the proper design of ovens and the proper 
applications of fundamental drying prin- 
ciples. E. O. Partridge and M. E. Hansen, 
American Anode, Inc., Akron, O.; paper 
will be presented by R. A. Lees, American 
Anode, Los Angeles. 

Emulsion Polymerization at Low 
Temperatures. The production of Phil- 
prenes A and B aroused great interest. 
These are chemical rubber copolymerized 
from butadiene and styrene at 41 and 14 
F. Their outstanding characteristic is 
high performance when fabricated into 
tires. Besides they exhibit superior tensile 
strength, abrasion, and tear resistance 
coupled with easy processability. 

This major achievement became possible 
only as the result of developing fast, low- 
temperature emulsion polymerization re- 
cipes. Two types are described, those 
initiated by diazo thioethers and oxidation- 
reduction recipes catalyzed by iron pyro- 
phosphate complexes. These recipes were 
developed by subjecting various reagents 
to comparative polymerization tests and by 
a systematic study of the adjustment of 
reactants with the object of determining 
optimum concentrations. A reconsideration 
of all ingredients of emulsion polymeri- 
zation recipes was required to obtain satis- 
factory operation at low temperatures. 
Soluble emulsifying agents were needed, 
as were also freezing point depressants, 
which would not retard the reaction and 
which could be recovered cheaply. The 
concentration of modifier was lowered to 
avoid the production of excessively low 
molecular weight products. A very careful 
adjustment of initiator ingredients was 
made, which investigation led to the dis- 
covery of interesting stoichiometric rela- 
tions. Studies of the influence of tempera- 
ture and electrolyte concentrations were 
required because of the many anomalous 
effects observed. 

From this fundamental investigation has 


————y 


‘ Ibid., 61, 
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come a superior polybutadiene, chemical 
rubber tires which outwear those from 
natural rubber, and the demonstration by 
X-ray analysis that low-temperature rub- 
ber consists largely of butadiene units 
extended in a trans configuration. C. F. 
Fryling, C. A. Uraneck, W. M. St. John, 
S. H. Landes, Phillips Petroleum Co., 
Phillips, Tex. 

The Effect of Diolefin Type and Con- 
centration on the Properties of Butyl. 
Although Butyl polymers can be made by 
copolymerizing isobutylene with a variety 
of diolefins, isoprene is the diolefin used 
in the commercial production of Butyl 
rubber (GR-I). The choice of isoprene 
was based on its availability, the polymer 
quality, and its applicability in the process. 
At present the major part of GR-I pro- 
duction goes into inner tubes, primarily 
because of its air holding properties, and 
excellent tear resistance. However the 
market is growing for Butyl in other uses, 
as mechanical goods, wire insulation, 
curing bags, proofed goods, farm tractor 
tires, etc. Polymer variations, as well as 
compounding changes, are important in 
obtaining optimum properties for the 
above uses. This paper deals with the 
effect of the diolefin type and degree of 
unsaturation on the properties of Butyl 
polymers, with a minimum discussion of 
compounding variations. 

A comparison is made of copolymers of 
isobutylene with isoprene, butadiene, di- 
methylbutadiene, and piperylene. So far 
as the tensile-elongation-modulus proper- 
ties are concerned, the piperylene polymers 
are inferior to the others. For all types 
the rate of cure increases rapidly with in- 
creased unsaturation as would be expected. 
It is shown that Butyl polymers cured to 
relatively high moduli suffer some loss in 
tensile and tear properties. The trend in 
the rubber industry, however, is toward 
GR-I-15, a polymer of higher unsaturation 
than GR-I, because of the faster cure rate 
which results in a higher state of cure 
and better inner tube performance. 

More extensive comparisons of Butyl 
containing isoprene and butadiene, which 
are of commercial interest, show that the 
latter is superior in steam-air aging at 
high temperature. This point is of interest 
for the preparation of superior curing bags. 
The butadiene-type polymers also show 
less tendency to overcure, maintain a 
higher tensile strength and tear resistance 
at high modulus levels, and have superior 
acid resistance. On the other hand, iso- 
prene-type polymers are superior in re- 
bound, Goodrich flexometer, and retraction 
rate at low temperature. L. M. Welch, 
J. F. Nelson, H. L. Wilson, Esso Labora- 
tories, Standard Oil Development Co., 
Elizabeth, N. J. 
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Effect of Some Accelerators on the 
Physical Properties of Nitrile Rubber 
Vulcanizates. Thiazole acceleration has 
been commonly used in nitrile rubber 
stocks intended for widely different appli- 
cations. The purpose of this investigation 
was to determine whether thiuram accelera- 
tion or a no-sulfur acceleration would give 
better properties than thiazole acceleration 
ior applications which require minimum 
drift or minimum stress relaxation. 

All stocks tested but one were identical 
except for the type and amount of accel- 
erator and curing agent contained. The ex- 
ception contained a coumarone indene resin 
instead of ester plasticizers. The accelera- 
tor-curing agent combinations studied fol- 
low: (1) thiazole disulfide with normal 
sulfur, (2) thiuram monosulfide with nor- 


mal sulfur, (3) increased thiuram mono- 
sulfide with reduced sulfur, and (4) thia- 
zole with thiuram disulfide and selenium. 

The stocks were evaluated for strength, 
mechanical, and rheological characteristics. 
The strength characteristics were the usual 
tensile properties and tear resistance. The 
mechanical characteristics were hardness, 
static and dynamic modulus, resilience, and 
energy absorption. The rheological char- 
acteristics were compression set and stress 
relaxation at 194° F., and drift at 82 and 
194° F. 

Accelerator-curing agent combination (4) 
gave the best strength characteristics with 
combination (1) next best. Combination 
(3) gave the a desirable rheological 
properties and what would usually be con- 
sidered the best mechanical properties, 1.€., 
it vielded the highest resilience and least 
difference between the static and dynamic 
moduli. Combination (2) next best 
in these respects. 

The main effects of substituting 
marone-indene resin for the esters 
an improvement in strength characteristics 
and a change in mechanical characteristics 
toward increased hardness and reduced re- 
silience. 

Evidence was obtained that an approxi- 
mate correlation exists between compres- 
sion set and stress relaxation and between 
compression set and drift, at least when 
the tests are performed at the same tem- 
perature and initial deflection. This condi- 
tion enables the relative relaxation 
and drift of vulcanizates to be evaluated 
by the comparatively simple compression 
set test. R. R. James, R. E. Morris, I. P. 
Seegman, Mare Island Naval Shipyard, 
Vallejo, Calif. 

Variability of a Typical Commercial 
Oil Resistant Synthetic Rubber. In con- 
nection with an experimental project on air- 
crait hydraulic packings, it was necessary 
to determine the variation in properties 
of the finished product which could be 
expected from variability within the orig- 
inal polymer. This study was accordingly 
undertaken to provide such information 
regarding Perbunan 18, a taggin wih i a0 
nitrile copolymer popularly employed for 
this application. 

To “calibrate” the 
is Was necessary to 


was the 


cou- 
were 


stress 


properties employed, 
determine the experi- 
mental or testing error within a given lot. 
This factor was determined by repeated 
testing, employing a series of compounded 
batches from the master lot. Lot-to-lot 
variability was determined on a series of 
lots selected at random from the manu- 
facturer’s inventory of this polymer. 

A standard compounding recipe was em- 
ployed for the entire study. Plasticity and 
extrusion index were determined on the un- 
vulcanized material. Stress-strain proper- 
ties, hardness, and swelling in hydrocarbon- 
base hydraulic fluid were measured on the 
vulcanized stocks. The data were analyzed 
statistically as outlined in the “A.S.T.M. 
Manual on Presentation of Data.” 

Results indicate that the variation among 
lots with this particular polymer 
greater than the normal testing error within 
a given lot. Nonel frequency distribu- 
tion curves were obtained for plasticity, ex- 
trusion, hardness, elongation, and swelling: 
whereas tensile strength failed to conform 
to a normal distribution. Tensile 
a lower elongation produced a more nor- 
mal type of distribution curve than the 
corresponding stress at a higher elonga- 
tion. C. L. Smith and LaVerne E. Chey- 
ney, Battelle Memorial Institute, Colum- 
bus, O. 

Practical Accelerator and Sulfur Ra- 
tios for H.A.F.-Type Blacks in Natural 
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a food packaging material. These polymers 
process very satisfactorily on conventional 
types of rubber and_ plastics fabricating 
equipment to form either self-supporting 
films or coatings on paper, cloth, glass 
fabrics, and even metal foils. Their out- 
standing characteristics in addition to their 
processability include excellent resistance to 
the penetration of moisture vapor and gases. 

‘hese properties are coupled with good 
physicals such as tensile strength, elonga- 
tion, colorless appearance, electricals, and 
‘he good moisture and gas 
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into this polymer, Laboratory research and 
commercial field uses of PR-1 show that 
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Panel Discussion on Compounding Mechanicals 


PANEL discussion on “Comp« minding 
A of Mechanical Rubber Goods” fea- 
tured the technical session of the June 1 
meeting of The Los Angeles Rubber 
Group, Inc., at the Hotel Mayfair, Los 
Angeles, Calif. Approximately 80 members 
and guests attended the technical session 
and heard the discussion by a panel com- 
posed of Adelbert Schade, Ohio Rubber 
Co.; Andrew L. Matelik. — Rubber 
Co.: Fred Woerner, Reeves Rubber Co.; 
Ravmond B. Stringfield, Fullerton Mfg. 
Co.; and B. R. Snyder, R. T. Vanderbilt 
Co. George W. Miller of W. J. Voit 
Rubber Corp., chairman of the technical 
group, acted as moderator. 
, submitted to the 


The questions panel, 


together with their discussions, follow: 
Q. 1. At what price does reclaim be- 


come uneconomical as compared with GR-S 
and/or natural rubber in a_ low-priced 
mechanical ? 

A. Mr. Schade 
for calculating this 
which is as follows: 
Pound cost x Sp.Gr. 

© Rubber Hydrocarbon 

A whole tire reclaim at 8¢ (Sp.Gr. 1.20 
and Rubber Hydrocarbon 52‘) 1s equiva- 
lent to an 18!2¢ eg eet price. So when 
rubber or GR-S is 18 or under, there 
is some question as to ches! rer reclaim is 
economical. Of course in some jobs re- 
claim will always be used to help proces- 
sing and other conditions. 

Q. 2. What is the cause of reversion in 
rubber stocks? 

A. Reversion in rubber stocks 
be explained as a depolymerization defect 
which can be caused by heating in the ab- 
sence of air, according to Mr. Stringfield. 
A compound containing a low sulfur con- 
tent or one cured with ultra-accelerators is 
more liable to be subject to this defect. With 
ultra-accelerators it is important to obtain 
the optimum cure to avoid revision. Mr. 
Snyder confirmed the statement that 
0.5=1 tellurium materially aids the pre- 
vention of revision. Selenium is also help- 
ful in this regard, but it not so effective as 
tellurium. 

Q. 3. How would you compound a na- 
tural rubber, nearly a pure gum stock, so 
that it calenders cons is sten tly free ot 
blisters with 75° of each run going back 
as trim in subsequent alenie runs? 

A. The necessity of using 75° trim 
was, in general, questioned by the panel. 
Mr. Stringfield, however, outlined the 
fundamentals of keeping away from blisters 
in calendering by saying that this problem 
was as much one of processin g as com- 
pounding. In this regard the stock should 
be used as stiff as possible for calendering 

hat it will not be overly soft for later 

Hot calendering should _help 
addition of a high- 
styrene copolymer such as Phiolite daaid 
be of some help. 

Q 4. Wha t accelerator would you rec- 
1 cured GR-S 
carbon and 
hardness of 80 


formula 
balance, 


presented a 
economic 


= Equiv. rubber cost 


might 





in this regard. The 





an open-steam 
compounded with 
a required 





* a ie ager eg Was recom- 
nmended by Mr. Snyder as tl 1e preferable 
accelerator under the conditions outlined. 

Q. 5. How important is dispersion in 
mechanical rubber product service? 

A. Proper dispersion of the various 
compounding ingredients was stated by 
Mr. Woerner to be highly important if a 
high-quality product is to be obtained. It 
is partic ularly important to disperse com- 
pletely small quantities of critical ingredi- 
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ents such as accelerators. In this regard, 
the benefit of masterbatching was pointed 
out. To obtain a — stock there are 
four main steps, all of which are exceed- 
ingly important: first is the selection of the 
type of pigment to be used; second, the 
amount of pigments; third, the order of 
incorporation ; and fourth, the method of 
mixing. Each of these features must be 
given careful consideration and properly 
handled if a high-quality product is to be 
obtained. 

Q. 6. What percentage shrinkage 
be designed into normal molds? 

As a rough rule of thumb, a shrink- 
age 3 16-inch per lineal foot can be used, 
according to MIr. Matelik. Whenever a 
close tolerance is specified for a finished 
product, however, it is desirable to measure 
the shrinkage of the particular stock in- 
volved. This measuring is easily ac- 
complished by curing a piece in a standard 
shrinkage mold, using dimensions 2- by 2- 
by 2-inch. Highly loaded stocks will have 
less shrinkage than light loadings, and, i 
general, synthetic stocks shrink more than 
natural. 

Q. 7. How can you bond neoprene to 
hard rubber ? 

A. The problem presented here was that 
ot putting a neoprene tread on a_ hard 
rubber pos wheel. According to Mr. 

Schade, the first item of importarice is to 
have fresh clean stocks. The bond is fur- 
ther enhanced by using a high percentage 
of a tackifying softener such as pine tar. 
Tie gum high in softener might also be of 
some help. Extruding the neoprene stock 
over the hard rubber stock while the hard 
rubber stock is fresh, will generally give 
favorable results. 

Q. 8. What type of polymer is best 
suited for production of soling compounds? 

A. For a cheap sole regular GR-S is 
recommended. For a high-quality product 
a butadiene-styrene copolymer with a high 
styrene content is preferable. A number 
of these are currently on the market under 
various trade names. 

Q. 9. What would be your recommen- 
ations for a low-temperature service com- 
pound which would be resistant to both 
aromatic and aliphatic fuels? 

A. The problem presented here was that 
ot making airplane gasoline tank fittings 
which would be resistant to the aromatic 
fuels commonly encountered in the United 
States, and also aliphatic fuels normally 
obtained in other parts of the world. The 
panel agreed that this problem was dif- 
ficult, tor which none of them had an im- 
mediate answer. 


should 


The dinner session, attended by some 
158 members and guests, featured a talk on 


American Destiny” 
Fitch, dean of the faculty at 
Entertainment was 


“American Morals and 

\ Robert E. 
Occidental College. 
provided by the Group's 
Quartet and by group singing. The tollow- 
ing door prizes were distributed to: Monty 
Montgomery, Martin, Hoyt & Milne, 50- 
foot vinyl hose; Al Federico, C. P. Hall 
Co., traveling bag: Mr. Snyder, alarm 
clock: Legman, Legman Trucking Co., 
electric corn popper; Bob Short, Kirkhill 
Rubber Co., traveling kit; and W. J. 
Thomas, Firestone Tire & Rubber Co., 
a special prize. 


Barber Shop 


Golf Tournament 

“he Los Angeles Group held its annual 
spring golf tournament on June 4 at the 
Wilshire Country Club, with a record at- 
tendance of 43 members participating. 
Prizes were won by the following: blind 
bogey, Larry Keltner, B. F. Goodrich Co.; 
longest drive, Dick Grand, Goodrich; most 
accurate approach, Bob Bowen, Xylos Rub- 
ber Co.; low net score, Waitland Wiley, 
Goodyear Tire & Rubber Co.; low total 
putts, Fred Cota, Goodyear; high gross, 
T. Hoyle, B. F. Goodrich Chemical Co.; 
second highest Bart Thompson, 


gross, 


Moulded Products Co.; low gross, Ed 
Spurlin, Ace Rubber Co.; second lowest 
gross, Tracy Park, Lamb Rubber Co.; and 


in the most sand traps, Red Steller, Fuller- 
ton Mfg. 





Rubber Industry Use 
of Lead and Zinc Pigments 
TATISTICS have recently been re- 
leased by the Bureau of Mines, Uni- 
ted States Department of the Interior, 
Washington, D. C., on shipments by in- 
dustries of lead and zinc pigments dur- 
ing 1947, as compared with shipments 
during 1946, 

Litharge shipments to all 
amounted to 167,505 tons in 1947 and 133,- 
799 tons in 1946. Of the 1947 total, 2.205 
tons went to the rubber industry as com- 
pared with 2,131 tons in 1945. Lithopone 
shipments totaled 165,024 tons in 1947 and 
147,001 tons in 1946. Lithopone shipments 
to the rubber industry reached 3,085 tons 


industries 
33, 


in 1947, a substantial increase over the 
1.607 tons shipped in 1946. 
Total shipments of zine oxide were 


160,771 tons in 1947 and 157,851 tons in 
19460. The rubber industry took 82,248 
tons of zine oxide in 1947, a reduction 
from the 83,776 tons taken in 1946. As 
for leaded zinc oxide, total shipments were 
81.459 tons in 1947 and 67,971 tons in 
1946. Of these totals, 131 tons went to 


the rubber industry during 1947, as com- 
pared with 166 tons in 1946. 





Panel Members at Los Angeles Group June Meeting: (Back Row) Fred Woerner 
and B. R. Snyder; (Front Row) George W. Miller, R. B. Stringfield, A. Schade, and 
A. L. Matelik 
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Boston Group Outing 


OR the twelfth consecutive year the 
3oston Rubber Group enjoyed perfect 
weather at its annual summer outing, held 
on June 18 at the Woodland Golf Club, 
Newton, Mass. Approximately 470 mem- 
bers and guests participated in the after- 
noon sports program, which included a 
golf tournament, softball games, and horse- 
shoe, darts, and putting contests. The out- 
ing concluded with a dinner served under 
a tent, followed by the distribution of door 
prizes to everyone attending and the 
awarding of prizes to contest winners. 
Much appreciation was expressed to the 
contributing companies and to the outing 
committee consisting of Chairman Ralph 
McCurdy, Hood Rubber Co., assisted by 
Thomas Edwards, Acushnet Process Co., 
Harry Atwater, also of Hood, and John 
Andrews, Godfrey L. Cabot, Inc. 

Prizes were awarded to the following 
in the golf tournament: kicker’s handicap, 
F. Burger, Kleistone Rubber Co., A. B. 
Harding, Monsanto Chemical Co., Mr. Mc- 
Curdy, J. J. O'Neill, Shell Oil Co., J. 
Magraine, New England Tape Co., H. C. 
Jones, New Jersey Zinc Sales Co., and 
J. F. Lang, Bakelite Corp.; low gross, 
A. N. Clapp. A. E. Nelson, Hood, W. A. 
Maguire, United Carbon Co., C. H. Hamil- 
ton, Raff & Swanson, Inc., and W. B. 
Richardson, American Mineral Spirits Co.; 
low net, S. McCarthy, Shell Oil, A. W. 
Bryant, Binney & Smith Co., S. J. Szulik, 
Acushnet, and T. W. Ashley, T. C. Ash- 
ley & Co.:; nearest pin, W. A. Woodcock, 
Carbide & Carbon Chemicals Corp., and 
D. P. Bryant, Resinous Products & Chem- 
a Co.; longest drive, G. Milne; most 

, E. H. Kroepel, C. K. Williams & Co.; 
most 8's, T. N. Loser, Thompson, Weiman 
& Co., Inc.; highest score, E. B. Hodgdon, 
i. o. Baker Chemical Co.; and fewest 
putts, Saul Palais, American Resinous 
Chemicals ICO; 

In the darts contest, first and second 
prizes went to J. Stewart. Hood, and C. 
M. Gratton, Goodall-Sanford, Inc., re- 
spectively. P. L. Blanchard and E. N. 
Weber, both of Hood, took first prize in the 
horseshoe pitching contest. In the softball 
tournament the team captained by Mr. 
Ashley took first prize, the Avon Sole Co. 
team took second place, and third prize 
was won by the Huber’s Tigers team. The 
putting contest saw J. J. Mondino, CPA, 
win first prize, H. D. Bainbridge, Boston 
Varnish Co., took second place, and E. 
Ismirian, Acushnet, was runner-up. 





Ontario Group Field Day 

HE Ontario Rubber Section C.L.C., 
held its first annual field day on 
June 5 at the Rouge Hills Golf & Coun- 
Club, West Hill, Ont., Canada. Ap- 
oximately 60 members and guests par- 
ipated in the afternoon golf tournament 
and the evening dinner and card _ party. 
Some 20 golf prizes were awarded and 
loor prizes were also distributed. 








lection of officers for the 1948-1949 
season was held after dinner, and_ the 
tol ing were elected: chairman, D. F. 

Dunlop Tire & Rubber Goods 
Ltd.; secretary-treasurer, Steward 









urray, Gutta Percha & Rubber, Ltd.; 
unilton representative, Lloyd Webber, 
restone Tire & Rubber Co. of Ca i, 
Barra- 





td.: Toronto representative. A. 
clough, Canadian Triangle Wire & Cable 
Co., Ltd.; and Kitchener representative, 


W. H. Bechtel. Kaufman Rubber Co., Ltd. 
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Filler Flours Available 


ILLER flours made from hard _ black 

walnut shells and pecan shells are be- 
ing marketed “ff gy oe Standard Chemi- 
ca Co., Akron, for use in rubber and 
plastics compounding. These flours are 
graded from a 325-mesh fineness up to a 
10-16-mesh grade; the coarser grades are 
suited to airblast abrasive purposes. 

Flours of this type have been in use as 
fillers for plastics and have recently been 
used in rubber compounding where light- 
colored filler body is needed without too 
great an impairment of resilience. The 
texture of black walnut-shell flour particles 
is such as to provide more firmness and 
density in rubber compounds. The coarser 
grades of walnut-shell flour suggest their 
use as a fine, mild abrasive in soaps. 
Pecan-shell flour has a slightly higher oil 
content and softer texture than walnut- 
shell flour. 

Shell processing is being carried out 
under controlled conditions in a_ specially 
equipped plant in the Missouri-Oklahoma 
area where the nuts are harvested. C. J. 
Harwick, president of Harwick Standard, 
has announced that his company will main- 
tain warehouse stocks of the new. shell 
fiours in various grades at five strategically 
cente red points: Boston, Mass., Trenton, 

J., Akron O., Chicago, IIl., and Los 


Angeles, Calif. 





Akron Group Meeting 


HE largest assemblage in the history 

of the Akron Rubber Group, 610 
members and guests, attended the annual 
summer outing on June 18 at the Lake 
Forest Country Club, Hudson, O. The 
program included an afternoon golf tourna- 
ment, in which 232 golfers participated, 
followed by a buffet dinner in the evening 
and the drawing of door prizes contributed 
by some 127 rubber and supplier companies. 
W. D. Anderson, Godfrey L. Cabot, Inc., 
was general chairman of the outing and 
was assisted by the following sub-committee 
chairmen: W. H. Ayscue, E. I. du Pont de 
Nemours & Co., Inc., R. H. Marston, Bin- 
ney & Smith Co., L. V. Cooper, Firestone 


Tire & Rubber Co., Dan Doherty, Herron 
Bros. & Meyer, John M. Walsh, Xylos 
Rubber Co., and R. F. Wolf, Columbia 
Chemical Division of Pittsburgh Plate 
Glass Co. 

In the golf tournament, low gross honors 


were divided by Art McGeorge and C. A. 
Damicone; while second honors were 
shared by Mason Kirkland and Byron Mece- 


Creary. William Whittaker had low gross 
on the first nine holes, and Neil Sherwood 
was low on the second nine. The prize 


gross on the first nine went to 
Sitz, and T. T. Wilson took the 
high gross prize for the second nine. Low 


Wood, and —— 





net was won by J. C. 

bogey prizes went to A. W. MacAlona 

\. Parsons, H. H. Fink, Ray Jones, y 
Viock, R. E. weg? R. W. Hobson, C. 


J. Adelman, and C. N. Lehto. A number 
of special contests were included in the 
program. “ prize for the longest drive 


on the tenth hole went to Mr. McCreary: 





while Fred s had longest le 
handed drive on the same _ hole. x. ie 
Easton came the — to tl i the 
fifteenth hole. Prize for tne 





inth green in one shot were won 
Damicone, Fran 
. . BB. Shaw: Fb. E. 
Wallace, Will liam \ ecsey, 
ckert, Mr. Lehto, 


21l-vard n 
by George Lenhart, Mr. 
Leonard, C. . 
Paimer, J. M. 
P. M. Eyster. H. E. E 


and J. M. WNean. 





Nitrile Rubber Gaskets 
Evaluation of Nitrile Rub- 


— “Evaluati t Ni 

bers for High-Temperature Gasket 
Service.” by Joseph W. Hollister, Rub- 
ber Laboratory, Mare Island Naval Ship 
yard, featured the May 27 meeting of 
the Northern California Rubber Group 
in the Claremont Hotel, Berkeley, attend- 
ed by 35 members and guests. 

Mr. Hollister said that a determination 
was made of the relative merits of com- 
mercially available nitrile rubbers for high- 
temperature gasket service. Silastic was 
also included in the comparison because 
of its reputed excellence for such service. 
The principal criterion in the test Was re- 
tention in sealing pressure after aging at 
300° F., but changes in hardness and ten- 
sile properties of the rubbers were also 
noted. The speaker stated that no clear 
correlation was found between acryloni- 
trile content of the rubbers and retention 
of sealing pressure, hardness, and _ tensile 
properties upon aging, although medium 
acrylonitrile content appeared to favor re- 
tention of sealing pressure, and high acry- 
lonitrile content seemed to favor retention 
of hardness and tensile properties. Silastic 
seemed to be not better than certain of the 
nitrile rubbers for service equivalent to 
70 hours at 300° F., but gave indications 
of superiority for more severe service. 

At the business session, R. R. James, 
also of the Mare Island Rubber Labora- 
tory. reported favorably on arrangements 
being made for attendance at the Division 
ot Rubber Chemistry, A.C.S., meeting in 
Los Angeles on July 22 and 23. A history 
of the Northern California Rubber Group, 
prepared at the request of the Rubber 
Division, was read by Herman J. Jordan, 
E. I. du Pont de Nemours & Co., Inc. Wil- 
liam Elwell, California Research Corp., 
reported on arrangements being made for 
the Group's summer outing, to be held on 
August 15 at Curry Creek Park, near Oak- 
land. 

The i next meeting will take ae ce 


on June 24. Robert B. Stew: art, Dow Corn 
ing con. will speak on “Silicone Rub- 
bers.” 
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Washington Group Meetings 


ee Washington (D. ( Rubber Grou; 
eld its third regular meeting on Mav 








18 ata Navy Dey ( g 
> 5 « x< 
5 G ‘ 
“w Ri ¢ ( 
I G s dint meeting 
‘ 1 24 Walte 
Bels spok Psy g 1 H 
\s ¢ t CE e 





Canadian Rubber Division Meets 
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Additional Experimental GR-S 


— gdetlyiely to the list of experi- 
mental GR-S dry polymers and GR-S 


latices, available for distribution to rubber 
goods manutacturers under the conditions 
outlined in our November, 1945 issue, pz 


>2 annear in tl 
o/, appear in tn 





Fd e table which is p 

below. 
Normally, experimental polymers will 

only at the | 


20 bales (one bale wei 


de produced request ot 


umers, and 




















Polymers and Latices 


run will be set aside, if possible, for distri 
bution to other interested companies for 
their evaluation. The 20 bales, when avail- 
able, will be distributed in quantities of 
one bale or two upon request t 
the Sales Division of Rubber Reserve, or 
will be held for six months after the 
experimental polymer was produced un 
less otherwise consigned before that time. 
Subsequent production runs will be made 


bales 

















ately 75 pounds ) ot the ori if sufficient requests are received. 
Dat O} 
R ; AUTHORI 
v ZATION Y\LYMER DESCRIPTION SPECIAL CHARACTERISTICS 
S X-181-GR-S_ ex- 
e] at the conver n 1s 
slig ] Norn r 
tie styrene r As 
M for | 
X-181 
X-462-( X-S U Ne) R § 5-28-48 
B r 
*.462.CR-S U.S. ber, 5-24-48 Star GR-S - 
Borger } 
Wl | s 
IR 
NE att 
ss 42 
s lat 
X-464-GR-S U.S. Rubber, 5-24-48 Standard GR-S 
Sorger r r I Qn 
i r er bs) 
X-465-GR-S S. r 5-28-48 
B - - 








Low-Temperature Rubber 
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1947 Kaolin Consumption 


een rubber industry took 166,201 tons, 
or 2° of the kaolin produced domes- 
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RUBBER WORLD 
NEWS of the MONTH 


Highlights— 

With another 1,000,000-ton rubber 
consumption year in prospect, the rub- 
ber goods manufacturing industry may 
have to use greater amounts of syn- 
thetic and reclaimed rubber if it is to 
have sufficient raw material to fill all 
orders during 1948. The present out- 
look for any improvement in the sup- 
ply of more and better grades of natural 


rubber is not good. Synthetic rubber 
production in the United States, how- 
ever, can be increased, and the supply 
of reclaimed rubber is adequate. On the 
labor front the Firestone and the Good- 
year companies have agreed to an lle- 
an-hour wage increase for their URWA 
workers, and this may set a pattern for 
settlement of the wage increase question 
for many other companies in the in- 
dustry. 


Industry 1948 Outlook Continues to Improve; Less 
Natural and More Synthetic Rubber Usage Likely 


\ctivities during the past month or six 
weeks have demonstrated a greater confi- 
dence in the business outlook for the rubber 
goods industry than was thought possible 
ring the first quarter. Tire and_ tube 
shipments are at a higher rate; the demand 
for mechanical goods continues on the in- 
crease, and many new products seem likely 
to develop into large-volume items. In 
spite of higher production costs, the pos- 
sibility of earnings approaching those dur- 
ing the year 1947 is now viewed with more 
optimism. 

he natural rubber supply — situation, 
however, appears less favorable than it 
id a few months ago. Production in 
Malaya, which was plagued with some 

x difficulties earlier in the year, is now 
confronted with labor trouble of an even 
violent nature. Production in Neth- 
ids India, which had achieved a fig- 
ure of about 30,C00 tons a month, may be 
retarded by the at least temporary break- 
ing off of talks between the Dutch Goy- 
ernment and the Republic of Indonesia on 
he peace settlement. In addition, the qual- 
ity of natural rubber arriving in the 
‘nited States continues to decline, ani 





























the shortage of the better grades of rub- 
ber may become aggravated. Ample syn- 
thetic and reclaimed rubber appears avyail- 





Industry Outlook Good 





The general attitude o 
near-record year of 








rubber goods, as 

s received further lu 
June. Favorable comments by market re 
search analysists for various companies 


the growing demand for tires and 





r rubber products for the i! 
ite that this field will be a o1 
increasing amount of busine at 
ast the next vear or two. 
lL.arger-than-anticipated sales of * re- 


ment tires and tl 
non-tire products, 
as much as 40% 
some companies, 


ng to the belief th: 


a. ular hly report of The Rub 
ber Manufacturers Associat 


Ire manutacturers 





July, 1948 





fewer passenger-car tires in April than in 
March, but shipped 28.5¢¢ more—a_ total 
of 5,851,626 casings. Output of truck and 
bus tires also declined 5; while s 
ments rose 3.5¢¢. The rise in shipments is 
in line with the usual seasonal pattern of 
tire demand which is higher during the 
spring and the summer months. Of special 
significance is the drop in passenger-car 
tire output which ran counter to the rise 
in demand and allowed producers to re- 






duce their inventories built up during prev- 
ious months. Stocks of truck and bus tires 
continued to rise, however, going up about 
1% 

Demand for conveyer belting continues 


to be tremendous, according to published 
statements by industry executives. Higher 
wages, shorter hours, and an urge for 1 
proved working conditions with less human 
lifting in industry are all silent salesmen 
for hose and belting manufacturers. De- 
mand for V-belts is also growing rem 
ably for oil-well drilling machin 
diesel locomotive drives. 

The report of the United States Depart- 
ment of Commerce on consumption, pro- 
duction, and stocks of rubber accor 


type or April 




















pply and production 
were: natural, 40,649 tons (inclu 
tons, dry weight, of latex); 





YOS, neopret 3.093 tons: 
] > + 
tons: at types. 266 tons 





neoprene, 5,277: Butyl, 13.447 ; 


typ 





RMA Protests Excise Tax 
Ina briet filed with the House 
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and disproportionately higher than the levy 
against other automobile accessories. 

At certain levels of sale, automotive tires 
carry excise taxes runnin; igl 


14%. In its si 





sociation sl hat the tax ranges from 
49.3 to 55.76° on baby-carriage types of 
semi-pneumatic 


lOW ¢ 
( 
tiring. Taxes on certain 
toy and lawn-mower tires were shown to 
range from 26.3 to 

The Association expresst d the belief that 
Congress did not intend to subject these 
tires to taxation when it made automotive 
pneumatic tires taxable under the Rev- 
Act of 1932. Many of the tires in 
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no sense a luxury was said 


Commerce Industry Advisory Tommittee 
Meetings 
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n a tour-day per week basis hat technicians can agree on mandatory indus- 
ne new plant had been built, had try specifications, Mr. Holt points out. 

t veratior ot Reports in mid-June that the Nether- 
t i reclaim. lands Government had broken off negoti- 
jemand aspects of GR-S ations, at least temporarily, with the Re- 


attention was called to public of Indonesia at Batavia in irritation 
over premature publication of an Ameri- 
can-Australia compromise plan and the 
rise of an allegedly Communist-organized 
wave of violence in Malaya, gave further 
indication that the natural rubber supply 


had in- 
10.000 long tons trom 
to March 31, 1948. 


Office otf Rubber 


stocks 












her increases 1n 


9 pect. This from the Far East may be less during the 
‘ iat April next several months. 
approni- rhe Secretariat of the Rubber Study 


Group in London, England, issued a press 
release on the world’s rubber position 
through April, 1948, which was received 
during the latter part of June and which 
gave the following information: 





he second 
under 30,000 
tactors, alk 


n estimates for 





Wortp RusBeR Position \PRIL, 1948 


Natural Rubber 


April Jan./ April 


tn Long Ton 
Preauction ...<s60% 127,500 475,000 
Consumption 110,000 445,000 





Change sine 
January 1, 1948 


Stocks end of period 





In 000 +10,000 

In 0,000 : 

Afl 2,500 27,500 
TO 6 Ss058% 832,500 —17,500 


Synthetic Rubber 


April = Jan./ April 
Production 4... 45,000 178.500 
Consumption ....... 37,500 165,000 
Change since 
January 1, 1948 
Stocks end of period: 90,000 +12,500 


*Excluding such government stocks t 
available to 


as are n 








t 1948, 






tive pointed out that 


































































ram an increased Negotiations which have been going on 
1 take six months since early May between the Big Four and 
inasmuch as it some of the other rubber companies and 
ig additional monomer the URWA union in connection with new 
fz t to produce an addi- working conditions contracts and/or wage 
ti g tons of GR-S a month. It — increases were partially concluded in mid- 
Was als t out that feedstock | June with the Firestone Tire & Rubber Co. 
ducers ha ted to ORR th signing a company-wide working condi- 
it be ereste an exp tions contract and granting an 11l¢-an-hour 
s ess ( ract tor wage increase and then similar action be- 
telv t ; s operat Was consul ing taken by the Goodyear Tire & Rubber 
: mated cate Co. The discussion between The B. F. 
There s rat I Goodrich Co. and the union, which was 
the vi by t off on June 5, after which a strike 
Rut G It was scheduled, was resumed about 
tl sumpt estimates 1 two weeks later. The other member of 
l ed States are on the Big Four, United States Rubber Co.., 
the began negotiations with the union on June 
Other Comments on Rubber Supply Meanwhile discussion between The Gen- 
Fis a ee gies 1 Tire & Rubber Co. and the URWA 
: : e i aeeat. was conducted with some interruptions last 
t t 5s. Ws t 
: wy of a short The Firestone and the Goodyear 3ettlements 
t ntinuing il the rather extensive 
x t t s s t ns on contracts and 
tinue s : rubber wages between the major rubber com- 
rices, 1t would seem much more the tre€ panies and the URWA came on June 12 
terprist t tackling things to g h the annour it that the Firestone 
t GKR-S ¢ t nted an 1l¢-an-hour wage 
t sed 2 1 ti 23,000 workers and at the 
g S s igned a master agreement 
ss ; ; conditions for employes 
S s es Ld. The wage increase was 
s +8 0,000 s er ( npany and the 
St hgure 706,01 4 une 14 and 
tons s E ie s \y side, how- 
s bal s \\ I Ve 
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Labor-Management Relations 


pany for its cooperation in reaching the 
wage settlement and the first company- 
wide contract with the Firestone organiza- 
tion. 

The increase boosts average hourly earn- 
ings of 12,500 Akron, O., Firestone work- 
ers from $1.62 to $1.73. Average pay for 
workers in all eight Firestone plants, in- 
cluding Akron, is increased from $1.57 to 
$1.68 an hour. The company estimated that 
the increase would cost $4,762,000 annually. 

The Goodyear settlement, also effective 
June 14, and granting a similar 11¢-an- 
hour wage increase, was announced on 
June 17. The company-wide working con- 
ditions contract between the company and 
the URWA, which expired on June 1, was 
extended until February 10, 1950. The 
wage issue may be reopened after one year 
on 60 days’ notice. A provision for three 
week's vacation with pay after 15 years’ 
service is included in the new contract. 

The wage increase will cost the Good- 
year company more than $7,000,000  an- 
nually, according to company _ officials. 
Should comparable increases be allowed 
non-union employes, payrolls will be in 
creased to a total of approximately $11. 
000,000 a vear. In addition, the liberalized 
vacation plan will add about $500,000 more 
to the annual payroll; while a contract 
provision for service awards is expected t 


add a similar amount. 


The Goodrich Negotiations 


Wage negotiations between the Goodric! 
company and the URWA were broken oft 
in Philadel a, Pa., on June The com- 


pany was reported to have offered an &¢ 
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an- hich was rejected by 
the n had agreed to settl 
for Wage increase and a 
conti ne year, or an 1l¢-ai 
out 


a contract with an es 
ah ae in 
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agreement 
Sep- 


The new 
date of the 
trom November 
Wage levels 


more years of service. 
extends the expiration 
tember 6, 1947, agreement 
15, 1948 to June 25, 1949. 
are frozen for the agreement's duration. 

During the negotiations the company 
pointed out that earnings of Goodrich em- 
ployes in rb eby plants are higher than 
earnings of 94.5¢¢ of the 19,000,000 work- 
ers pene in American manufacturing, 
“ning, and distribution. 

In addition the company directed atten- 
ion to the large additional employment 
cost it bears in providing paid vacations, 
for holidays not worked, old age taxes, 
unemployment insurance taxes, Workmen's 
Compensation, and for employe benefit 
programs which are among the most liberal 
provided in American industry. Emplove 
benefit programs include the retirement 
program, life insurance, hospitalization and 
seep! insurance, and 
severance pay. The cost of lefits in 
1948 is at the rate of 16! :¢ an hour of 
work exclusive of providing the third week 
of vacation. The Goodrich retirement pro- 
gram, Which will approximate $3,000,000 
in 1948 for all employes, is reflected in 
this extra cost. Providing a third 





pay tor 





surgical insurance, 


lese be 


1 
} 
i 


week ¢ it 


vacation for 15-year service employes will 
add another $400,000 a year. it was said. 
\ttention of every member of manage- 


ment is directed to the increased responsi- 
bility which these increased employment 
costs will bring in necessitating Rope use Of 
every met hod to improve 

uctivity and efficiency. 
peti itive dior Bs ot the 
quires that 
ssible figure 
1 l 


its high 


pro- 
com- 
ie industry re- 
kept at their lowest 
and quality be maintained 
evel, the bulletin concluded. 


costs be 








U. S. Rubber Settlement 

On July 2. U.S: 
U RWA union also issued a 
tl that a ewe 
providing for an I1e-ar 
June 2 


Rubber and the 
statement to 
signed 
wage in- 
for 35,000 em- 
With pay 
service. 
effect until 


e effect 1ad been 





crease, effective 
vacation 
having 15 years of 
‘agre will continue in 
1, 1950, contains a provision per- 

reopening of wage negotiations 
upon 60-day notice, after May 1, 1949. The 
contract ernbodies provisions for voluntary 
membership dues. grievance 

nd arbitration, overtime pay. 
all 


three weeks 


‘mploves 





and 





checkott of 


procedure anc 





severance pay, and other matters generally 
covered by collective bargaining agree- 





estimated the 
more than $11,000,000, 


he company 


ncrease at 


Other Labor News 





th. 
8 at the 









tl 
Sun Rubber Co. in Barberton, 

wot been settled as vet in late June. 

oe of the dispute are the 

n shop and severance pay. This dis 

1 vas aired in the editorial and adver 
tising columns of the kron Beacon Jour 
nal, The company offered maintenance of 
membership and check-off, but the unior 
Insists on a union shop. Local 58 of th 


U RW A is involved in 





this dispute 


Pequanoc Rubber Co., Butler, N. J., 
uunced that Miss M. T. 
Gunter has resigned as secretary-treasu 
er, effective July 1, after 47 years of serv- 
joined the company in 1901 when 
It was formed by the late Joseph F. Mc 
Lean. Miss Gunter, an authority on 

counting and tax problems, will 


serve as a director. 


last month ann 
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ac- 


July, 1948 
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the chemical ¢ 
Fred C. Foy 
Thompson ¢ a& accep? cae ee 
ment as vice esident ger 
J. Scheuermann the sales department. cent kK 
ers Co.. Inc. He will be resy é I 
the cc trot i sales activities the 
ct , Al the evelopt t f 
licies, methods, org 1on al 
bution svstems ot! company-wide isis 
ealinge with all 1 ts o — 
ions. He also wv be responsil 
vene;: 1 e nomics t ists a Vses 
i mar ts 
The appointment Mr. Foy s \ 
cant reate last Apr 1 when | 
s1one s 
st i¢ 
ers ( ctor 
Ss he St 9g 1s 
Ross Mekeel and Tom Carter sales de é 
in€s Ss 1 


Cameron Personnel Changes 





\t the last quarterly meeting of the 


Cirectors of the Came 


chine Co.. 61 





Poplar St.. Brooklyn 2 du Pont - Nemours & Co., 







































Scheuermann was elected Inc., Wilmingtot as 1 t 
rE ave Brooklyn conc that Edmund G. R eee n. general 1 
: yer re é s de 
("4 S111 192° I ‘ 
al ompany. service July 1. He is succeed 
Ross Mekee Was I) g t t 
l Mekeel has serve s ts t irt t \ R 
hact < will « t ¢ eve s 
ae thi 1 Pont cor — 
eel ectors 
- | X ¢ S111¢ s 2 
rt duce | 1 Pont i scale ¢ 
ineering department. been complete (1 
Rk. W. Cummings | irks of the Grasse 
tary of the mpany nt, ; leliveries 
onth vi ication will re v desire tities 
representative in the ced bv Pont < 
E. J. Ward will s lable 
mings’ previous duties as service ma rei small scale 1s s ( t . 
\s a res thet seay 
velopment. stab solut is ¢ , 
centr I 3) re eing ( 
Pie ote ecmnteat } Sek 
Frank W. Lovejoy, sales executive of stantial reductions s g costs 
Socony- Vacuum Oil Co., Inc., 26 Broad- simplifies storage problems. The etfective 
way, New York +. N. Y. recently was ess x 2 ts 
elected vice president ot the New York made I ss thet i t 
Sales Managers’ Club as already been established. It strengthens 
ments t es ()t I ses 
Stauffer Chemical Co., 4 idox = inc e-setting treat 
Ave.. New York, N. Y., r ray ther text 
sales statf Harry J. Miller s als Sa “i er 
Goodyear Tire & Rubber Wes aqeous solutions 





maintains headquarters in 
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New Quarters for Rodic 
H \\ ite, Jr vice president 
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Plant of Rodic Rubber Corp. at New Brunswick, N. J. 


A. Schrader’s Son Division, Scovill 
Mig. Co. Ine. 470 Vanderbilt Ave., 
Brooklyn 17, N. Y., has announced the 

Pressur-tel valve cap as an aid to 
low-pressure tire program and to help 
promote correct inflation for all tires. The 








‘rect. pressure for the tire is stamped 

ght on top of the Pressur-tel cap in 

numbers approximately 14-inch high. All 

e sery attendant or motorist has to 

s at the number on the cap 

le tire accordingly. The new 

e packed in attractive merchan- 

sing lav packages for sale through 

\s soon as packaging ar- 

ge com] leted, the cap will be 

east r general distribution to the 
( tomotive trade 


The Irvington Varnish & Insulator 
Co.. Irvington, N. J.. has appointed Willis 
Stillwell vice president Mtr Stillwell 
ined the company in 1942 as manager 
the reports age Rae later 
me general auditor, and in April, 1945, 


analysis de} 





manager of the 
Varnish coating division, has 
assistant to the general mana- 
division: while Donald May, 
sales service manager of the division, suc- 
ceeds Mr. Apgar as division sales mana- 








} y named 
een named 
+ +) 


cr 0 tne 


sh also has made Robert 


gton Varni 











E vice president and general 
ger of the cap seal division. With the 
pany since 1934, he was appointed as- 

: treasurer in 1940. 
C. J. Osborn Co., manufacturer of syn- 
thetic resins, pigments, and dispersed pig- 


ments, 132 Nassau St., New York 7, N. Y. 
Sales Manager W. F. Purdy has 
1 wced that D. H. Ezell has joined the 
mpany in a technical sales capacity. He 
will make his headquarters at the com- 
any's laboratories on the plant site in 
den, N. J.. and will be in charge of 
technical service and product application 
research in the protective coatings field. 
Mr. Ezell brings to his new position 15 
years’ experience in the coatings industry. 
This addition to the firm’s technical re- 
urces is consistent with the expansion 

am initiated by recent construc- 
tion of a new laboratory building. 

















Woburn Chemical Corp. (N. J.), 1200 
Harrison Ave., Harrison, N. J.. has an- 
nounced the appointment of Everett E. 
Price to the directorates of Woburn Chemi- 
cal and Woburn Degreasing Co., Woburn, 
Mass. Mr. Price first entered the employ 
of Woburn Chemical in 1935 as assistant 
treasurer and was made treasurer in 1942, 


L. A. Dreyfus Co., Rosebank, S. I. 5, 
N. Y., is moving its offices and laborator- 
ies to larger quarters in its new plant 
nearing completion at One Park Ave., Oak 
Tree, N. cp Mail should be addressed to 
P. O. Box 500, South Plainfield, N. J. 


Johns-Manville Corp., 22 E. 40th St. 
New York 16, N. Y., has announced that 
six employes, including Simon Collier, 


director of quality control, were inducted 
into the Johns-Manville Quarter Century 
Club, a company organization honoring 


25 active service, at a 
26 at the Build- 
Brown, company 
officiated at the 
Collier and 
gold watch 
membership 


those with years’ 
luncheon meeting on May 
ers Exchange. Lewis H. 
chairman of the board, 
ceremony and presented Mr. 
the other inductees with a 
and pin emblematic of their 
in the club. 


Corp., New York, 
N. Y.. began full-scale operations at its 
new $26,000,000 rayon plant at Morris- 
town, Tenn., early in June. One of the 
largest industrial plants constructed in 
the United States since the end of the 
war, the new plant wil! employ more than 
1,000 persons and will manufacture about 
20,000,000 pounds of rayon tire yarn an- 
nually. Design work for the plant began 
ae in 1946 and actual construction at 
the 20-acre plant site started about 18 
months ago. 


American Enka 


Webber & Smith, Inc., 52 Vanderbilt 
Ave.. New York, N. Y., was dissolved as 
of June 1, 1948, and the business will be 
conducted by Robert J. Webber as an in- 
dividual, under the name of Robert J. Web- 
ber Co., at the same address, representing 
Evans Lead Corp., Thompson-Weinman 
& Co., and the Chemical Products Corp. 
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Van der Velde Visits U.S.A. 


Recent reports of increasing production 
ot rub ber and other commodities in Nether- 
lands India were contirmed Jan van der 


o= 


Ve lac: special political adviser Lieuten- 
ynt-Governor General van Mook and a 
leading expert on Sumatra, at a luncheon 
in his honor at Pierre Restaurant, New 
York, N. Y., June 23. Dr. van der Velde, 
who left the Far East a few months ago, 
expects rubber production from Northern 
Sumatra estates to reach 80,000 tons this 
year, 

Discussing wartime damages sustained 


by estate factories, he revealed that there 
was a tendency, where possible, for several 
estates whose factories had been damaged 


to send their latex for further preparation 


to a neighboring estate where the factory 
was in working order. As to American 
estates, some of the largest had escaped 
major damages. 

Native rubber growers are becoming 
increasingly active; the district of Palem- 
bang in Southern Sumatra now exports at 
the rate of 3,500 tons a month, Dr. van 
der Velde said. The monthly average ex- 
ports were about 2,700 tons in 1939 (the 


exports for the year totaled 32.456 tons) ; 
at the restriction rate then prevailing these 
1939 exports averaged only 5834¢7 of stand- 
ard production; nevertheless they repre- 
sented a substantial increase over those of 
preceding years. In Djambi, too, natives 
are. on the whole, anxious to get back to 
producing rubber. 

Dr. van der Velde was accompanied by 
Leendert Korthals, advisor of the Nether- 
lands Trade Commission, who left Java 
some months ago. Both were anxious to 
make it clear that improvement in the 
political situation in Netherlands India de- 
pends on improved. economical conditions 
of the country to achieve which, the natives 
must be willing to work to help bring out 
the great wealth of the country: and to 
insure their willingness it is necessary to 
make food and incentive goods, especially 
textiles, readily available to them. This 
policy requires financial assistance, which 
it is hoped to obtain from the U nited States 
Government. 





Johnson & Johnson, New Brunswick, 

J., has appointed John F. Kiley mana- 
ger of general line sales. Mr. Kiley, who 
joined the company in 1934 as a salesman, 
most recently had been serving as acting 
manager of general line sales. 


Raybestos-Manhattan, 
N. J.. has made Littleton C. Barkley gen- 
eral sales manager, asbestos and rubber 
products, West Coast division, where he 
will supervise sales of the Manhattan Rub- 


Inc., Passaic, 


ber, Asbestos Textile and Packing and 
Equipment Sales divisions of the corpora- 
tion. Mr. Barkley, with Manhattan Rub- 
ber Division 23 years, until recently had 


been the division’s sales manager for me- 
chanical rubber goods. 

John H. Matthews, vice president and di- 
rector of Raybestos- Manhattan, was elected 


to the board of directors of the Canadian 
Raybestos Co., Ltd. at the recent annual 
meeting at Peterborough, Ont., Canada. 
The company makes automotive jiriction 
material and rubber and asbestos prod- 
ucts for the Canadian market and is an 
operating unit of Raybestos- Manhattan. 


Mr. Matthews is in charge of the Man- 
hattan Rubber Division and has been with 
Manhattan since 1914. 
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News from U. S. Rubber 


Rubber Co., Rockefeller 
Center, New York 20, N. Y., on June 13 
announced it is this year again offering 
the graduate fellowships in chemistry es- 
tablished at ten leading universities in 
1947 and is also establishing a graduate 
fellowship in physics at University of 
Virginia. Universities which have accept- 


United States 


ed the fellowships in chemistry are: Cali- 
fornia Institute of Technology, ¢ ‘ocnefl 
University, Harvard University, Massa- 
chusetts Institute of Technology, North- 
western University, University of Califor- 
nia, University of California at Los An- 
eeles, University of Chicago, University 
of Minnesota, and University of Wiscon- 


sin. The fellowships will be available for 
the academic year starting July 1, 1948. 
Under terms suggested by the rubber com- 
pany, each of the ten who receive fellow- 
ships in chemistry will be bpp with 
$2,200 a year if single, or $2,800 if mar- 
ried. of which $1,000 will go to the uni- 
versity to cover tuition and other 

The recipient of the fellowship in 

at University of Virginia will 

$1,500. 

A temporary manutacturing 
the company in Newport, R. I. 
closed. The plant was opened in 1946, when 
additional workers could not be obtained 
at the company’s main plant in Provi- 
dence. Operations performed at Newport 
included winding golf balls and trimming 
heels. At the peak of production the num- 
ber of employes totaled 90. More recently 
this number had been reduced to 19. Ma- 


costs. 
physics 
FEceive 


plant ot 
has been 


chinery is being transferred back to the 
main plant at Providence, where opera- 
tions a being consolidated for more ef- 
ficient operation. 

U. S. Tires division has established a 


Midwest divisional office with headquarters 
at Kansas City, Mo., according to J. 
Ray, sales manager. The new office will 
supervise sales: of (U.S: Royal Tires in 
the Dallas, Des Moines, Minneapolis, Ok- 
lahoma City, Omaha, and Kansas City dis- 


tricts which comprise the new divisional 
territory. 
John Griffin, formerly district manager 


at Kansas City, has been appointed divi- 
sional manager. Mr. Griffin joined U. S. 
Rubber in 1929 at Los Angeles as 
tant district manager, was made district 
manager at Seattle in 1932, and = sub- 
sequently served in similar capacities at 
Omaha and Minneapolis. 

William J. Miller, formerly 
district manager at Kansas City, 
appointed district manager there, 
ine Mr. Griffin. Mr. Miller came to the 
rubber company in 1935 as a tire adjuster 
and was later transferred to the Detroit 
plant as project engineer in war activities 
production. He served in the Navy dur- 
#0 the war and returned to the company 
in 1946 as salesman in the Kansas City 
district. 


assis- 


assistant 
has been 


succeed- 


S. A. Hendrickson has been appointed 
Buffalo, N. Y., district manager for the 
division. Mr. Hendrickson succeeds F. S. 
Guisewite, who resigned to enter into 


business for himself. 

The company on July 2 appointed Jack 
Suttie special grinding wheel representa- 
tive for the Midwest and Southwest. 
Mr. Suttie became associated with U. S. 
Rubber in 1941 after a 10-year career in 
the steel foundry industry. 

Synthetic rubber produced at low tem- 
peratures “looms as the most important 
development in synthetic rubber research 
since GR-S, the original general purpose 
synthetic, was put into production,” ac- 
cording to a statement by Herbert E. 


direct all 


Smith, — ot Rubber. “If 


U. S. 





continued — tests prove “Ww osynth etic 
is as a a as it now to be, this 
lation will be much endent 01 
Importation of natural rubber,” Mr. Smit 
said, “Also, the day is brought closer 
when synthetic rubber will be able t 
stand on its own feet economically with- 
out government support.” j 

Fests to date indicate that the Ww syn- 
thetic, developed by the rubber, chemical, 
and petroleum industries under the direc- 
tion of Rubber Reserve, gives tire treads 
that outwear the best natt ural rubber treads 
by as much as 30% 1 : 


is — 


er at a rec 








e438 } 
ot the developme: 


-temperature 


given by S. 





also 








standard temperature of 122° F. for regu- 
lar GR-S, and laboratory batches of rub- 
ber ma still lower ter nperé ature s have 
been made and tested. Dr. Cald iwell ilso 

ated th. vethods have been worked out 
for plant production of synthetic rubber 
at temperatures as low as 14 and 0° F. 

According to Arthur W. Bull, director 
of tire development for U. S. Rubber, the 


rubber shows major im- 


tensile — “ and 


new synthetic 


provements in 


















resistance over standard addi- 

tion to its superior a tet resistance. 
The rubber company also is now putting 

nylon on the smallest electrical wire ever 

developed for wiring homes 7 

tories, hotels, and other  buil 

nylon forms a hard shell over 


and provides added 1 
le New wire is 30 smaller i 
an conventional building wire 
mits the use of additional wires 
duit. Under the nylon are 











insulation consisting of natura 

prene The nylon is applied in a 
Is to give a 
protective shell. 

new aio is pate to be resistant to gaso- 

line, oil, fire. moisture. acids, and light 

It will be marketed under the name Ne 

lay Type RU in conductor sizes 14, 12 

10, & md oO 


Lee Rubber 7 Tire Corp., Consho- 


hocken, Pa.. and = subs idiary. Six months 
ended April 30: net profi 
to $3.64 each on 253.58 

S 


against $1,391,636, or $: 





509 shares, a year earlier 


$19,278, 204: 


665.913, against reserve for 


income taxes, $652,000, against $990,000. 
The appointment of Richard H. Simons 
yom a Cot Coast factory representati or 





vunced 


Lee Tire was also ann 3 
headquarters 


Mr. Simons will make his 
Angeles, Calif 





Los 
Hewitt Rubber Division, Hewitt-Rob- 
ins, Inc., Bu N 1 *harl 
W. Mackett to | 
tion of manager of sales operations. Mr. 
Mackett was formerly assistant sal 
ager ot the division which 
ber goods at one of the 
two Buftalo 
> company 
ago and has since served in various 
capacities. In his new post he will 


home sales of the Division. 
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Goodrich Chemical Cea; 324 


Rose Bldg.. Cleveland 15, has announced 
several changes in its advertising depart- 


ment. George B. Koch 


advertisin 
He has } 
company 
who fort 
duction, | 


licity; wl 


comes to 


the compz 





has been made 


g and sales promotion manager. 


vandled publicity since joining t 


in early 1946. John F. Moriarty, 
nerly directed advertising pro- 
las been named to hand I 
ule John F. Amos has been ap- 
» he technical writing. He 
ertising department from 


any’s technical service laboratory, 








These new appointments are a result) of 


At. OW . 


Manager, 


: : 
sales promotion mana 
pany to ent 


Cleveland. 


Emery 





Brinkerhoft, former advertising 
and J. L. Whiteman, former 


leaving the com- 





1g business 





Industries, Inc. Ci 








roug ice" s-resident “A. e 
sin l nuunced th t 
new to its p int 
and the ay i a new. plasticizer 
Plastolein 9715. The company’s produc- 
tion facilities have been enlarged twice this 
Vear 11 rder to handle increased dem: | 
for the Plastoleins, according to J. D. 
Faiell lastolein sales manager | 
new product, Plastolein 9715, is describe 
as a resinous plasticizer especially suitable 
for the vinyls where low volatility ar 
] 1 " m 
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The Timken Roller Bearing Co., Can- 
ton O., has announced that a new $200,000 
water conservation system began operating 
last month to insure its plants the 7,200,000 
gallons of water they need daily for oper- 
ation. The system, consisting of a new 
ewowere, 10,000,C00-gallon) reservoir and 
a -foot high, 60-foot long, and 30-foot 
ae cooling tower made of red wood 
a concrete foundation, also saves more than 
6,000,000 gallons a day of local under- 
ground water supply. Prompted by a de- 
ficiency in the rainfall since 1938, Timken 
began construction of its reservoir and 
cooling tower early in 1947. Both were 
ready for operation by June 14.) Timken 
uses Canton city water only for drinking 
and emergency purposes. 


Stabelan Co., Toledo, through President 
Frank W. Baker, has announced the ap- 
pointment of Harwick Standard Chemical 
Co.. Akron, as national distributer for its 
line of Stabelan stabilizers for polyvinyl 
choride resins and copolymers. Three types 
of stabilizers will be marketed by Harwick 
Standard: Stabelan Type A for improving 
the aging qualities of vinyl resins in sun- 
light; Stabelan Type XL. for stabilizing 
action in high-temperature processing as 
well as tor ultra-violet and sunlight aging ; 
and Stabelan Type G for use with organic 
reds in addition to stabilizing action under 
ultra-violet and sunlight and for perfecting 
film clarities. 

ee to Mr. Baker, Stabelan accom- 
plishes its stabilizing action on polyvinyl 
halides and their copolymers by basic im- 
provement of the resins and by its ability 
to retard decomposition of the resins under 
prolonged heat and sunlight aging. 


U. S. Stoneware Co., Akron, through 
month by Willis F. Avery company sec- 
Howard Farkas, vice president and gen- 
eral sales manager has announced the ap- 
pointment of Russell C. Fancher as sales 
representative in the Detroit area. Mr. 
Fancher will work out of the company’s 
newly opened office at 6432 Cass Ave.. De- 
troit, Mich. 


Changes at Goodrich 


J. E. Carter, federal tax counsel for The 
B. F. Goodrich Co., Akron, has been named 
assistant secretary, it was announced last 
month by Willis F. Avery, company sec- 
retary. Mr. Carter joined Goodrich in 
1929 in the controller's division, later 
headed a group of accounting departments, 
and was supervisor of budgets before en- 
tering the legal department in 1943. H¢ 
is a graduate of Dartmouth College in 
1920 and was admitted to the Bar of the 
State of Ohio in 1925. 

Wade Ruble, an employe counsellor in 
the employe services department for the 
past year, has been named Goodrich em- 
ployment manager to succeed the late A. C. 
Sprague. 

A total 13,489 suggestions from em- 
ploves were received during the two- 
month “Wipe Out Waste” campaign re- 
cently concluded by the Goodrich com- 
pany among all units of its nation-wide or- 
ganization. Three prizes of $500 United 
States savings bonds, with federal with- 
holding and social security taxes also paid 
will be awarded to individuals whose sug- 
gestions during the campaign period have 
been judged most valuable. A large number 
ot merchandise awards also will be made. 

Alberto Pirelli, one of Europe's lead- 
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Alberto Pirelli (Left); W. C. Gulick, Presi- 
dent, International B. F. Goodrich Co.; and 
John L. Collyer 


ing industrialists and head of Italy's lar- 
gest rubber company, was a recent visitor 
to Akron and the Goodrich company. 


John L. Collyer, Goodrich president, was 
host at a dinner honoring Signor Pirelli. 
The Italian manufacturer first visited 


Akron and Goodrich nearly 40 years ago. 

John L. Collyer has joined the Indus- 
tries Advisory Committee of The Adver 
tising Council, according to Charles E. 
Wilson, chairman of the Committee and 
president of General Electric Co. As a 
perce ie ot the — which is com- 
36 — it business leaders, Mr. 
epresent a rubber indus- 
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NEW ENGLAND 


Donald C. Chase Promoted 


"? 
Chase to 


The appointment of Donald C. 
the managership of rubber and plastics ma- 
chinery sales was announced last month 
by Farrel-Birmingham Co., Inc.. i 
Conn. Mr. Chase joined the company in 
1940 as assistant to W. A. Gordon, inven- 
tor of the Gordon plasticator. Mr. Chase 
has had a wide i 
and operation of extrudin 
well as other types of rubber and _ plastics 
processing machinery. Prior to his preset 
appointment he was assistant manager o 
the rubber and plastics machinery sles 
division. Mr. Chase previously bad been 
employed by Kelly-Springfield Tire Co., 
where he worked in yarious engineering 
and managerial capacities for several years 





xperience in the design 








Donald C. Chase 











ng his graduation from the Massa- 
chusetts Institute of Technology in 1926. 

Simultaneous with his promotion, Mr 
| abroad to make < 
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pean coun He was accompanied 
\lexander Smith, Farrel-Birmingham’s 
assistant chief engineer. 
Fernl H. Ban as arded 
norary degree of doctor of engine 
at Purdue University Ss 






Purdue, in the 


received this 


\ graduate ot 
Mr. Banh 
having atta 11 ni 
industry as the inventor 





mains 
engineer and as a director. 
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*~w items to its line of ath- 
employe recreation has 
and a healthy labor-man- 
exists. 
an unusual sales promotion 
ay for its XB20 and CB2 
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k the maiden voyage of the 
ase it Wilson from Los Angeles 
to the nt, 25 Voit basketballs. one 
each 1 were cast overboard. Attached 





ll was a brass capsule contain- 
ing the following message: 

‘This Voit basketball was thrown from 
he S. oS. Prestdent Wilson during her 
laid voyage from Los Angeles to the 
Orient in May, 1948. If you will return 

to us by June 
5, 19530, we will send you postpaid one 
t our beautiful Voit Sports Chest com- 
] \ many items of Voit athletic 
Be sure to state your name 
ess, and the exact time and place 
ur finding this ball.” 
e€ company’s name and address were 
ol message. The first ball, cast 
erboard six miles outside Los Angeles 
bor, was retrieved by a fisherman whi 
subsequently received the Sports Chest. 
Mceanographers at Scripps Institute of 
Oceanography have requested data on 
the drift of the balls, and estimate that 
they may be retrieved from any of the 
four major oceans during the next few 


this ball and this message 

















years, An extensive promotional campaigi 
is planned to exploit all balls recovered 
from foreign waters and emphasize their 
Waterproof and weatherproof qualities. In 
addition these balls will be promoted for 

1 games and then exhibited 
out the country to demonstrate their 


endurance. 
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Gordon Hendry, for many years as- 
sociated with the United States Rubber 
Co., has been appointed principal adviser 
and assistant to Henry J. Kaiser, Jr. His 
work will be concerned with all activities 
of the Henry J. Kaiser Co. and its affil- 


Southern California. 





California Rubber Products, Inc., 130 
N. Hawthorne Blvd... Hawthorne, Calif.. 
has appointed Edward R. Evans technical 
sales and sales manager and Charles 
‘nds factory manager. 





Chicago 1, Ill, is erecting a new { 
on a 10-acre plot on Wayside Dr., Houston, 
Tex. Included in the project will 
e-story, all-steel building with 


bays, and a ffice section 











front. The 
modern ma- 
| uctt 1 shop, and 
large warehousing facilities. This new 
plant, comprising approximately 45,000 
square feet of floor space, is being built 
to serve better tl 








he ever-expanding indus- 
ries of the Southwest, either direct or 
hrough the company’s factory branch 
res and official distributers. 





Pittsburgh Plate Glass Co., Creighton, 
Pa., has awarded a research contract to 
the Bjorksten Research Laboratories, 185 
N. Wabash Ave., Chicago 1, Ill. The re- 
search will embrace various problems in 
the field of development and improvement 
of a specialty product. 


Auburn Rubber Corp., Auburn, Ind., 
is greatly expanding its facilities and ef- 
forts in the manufacture of industrial rub- 
ber goods. As part of this expansion, Wil- 
liam T. Exton has joined the company’s 
staff and will be in direct charge of both 
production work and sales engineering of 
the mechanical rubber division. The de- 
cision to expand Auburn's activities in the 
industrial rubber goods field is said to 
stem from the ideal geographical location 
and available capacity of the company’s 
plants at Auburn and at Connellsville, Pa. 


Monsanto Chemical Co., St. Louis, 
Mo., has named G. Theodore Barks, gen- 
eral superintendent of its new vinyl chlor- 
ide production unit at Springfield, Mass. 
Mr. Barks had been division superintendent 
of United States Rubber Co.’s Fisk plant 
at Chicopee, Mass. 

At the same time Carl T. King, pro- 
duction manager of Monsanto's plastics 
division at Springfield, said that Salva- 
dore P. Lio, superintendent of the plant 


mora RUBBER WORLD 























as- 
tbber 
Vist iif 
His 
“ities 
affil- 


ouis, 
gen- 
; 
lor- 
fass. 
dent 
ylant 


SAVING $4,800 A YEAR WITH 


Sun Rubber-Processing Aid Eliminates Extra 


Cementing Operation in Tire Plant 


A manufacturer was using a mix- 
ture of 50 percent GR-S and 50 
percent natural rubber for auto- 
mobile, truck, and airplane tires. 
Pine oil and an ordinary type of 
processing oil were being added as 
plasticizers. This combination of 
oils affected the tack of the stock 
to such an extent that the various 
plies had to be cemented together 
in building up the carcass. Sheets 


SUN PETROLEUM 


“JOB PROVED” IN EVERY INDUSTRY 


often wrinkled in processing and 
had to be discarded. 

A Sun Engineer was consulted. 
After studying the operation, he 
recommended Circosol-2XH—a 
rubber-processing aid developed by 
Sun for use with GR-S. 

Following the introduction of 
Circosol-2XH the tack induced by 
processing was not destroyed, and 
the cementing operations were no 





CIRCOSOL-2XH 


longer necessary. Sheets no longer 
wrinkled. Waste was reduced. Sav- 
ings in labor alone amounted to 
some $400 a month. 

There’s a “Job Proved” Sun 
product for every modern rubber- 
processing need. If you’re having 
trouble with natural, reclaim, or 
synthetic rubbers, your Sun En- 
gineer can help you. For complete 
information, just call your nearest 
Sun Office. 

SUN OIL COMPANY - Philadelphia 3, Pa. 


In Canada: Sun Oil Company, Ltd. 
Toronto and Montreal 
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OSEPH VAN BEMMEL. veteran 
J rubber broker, died on June 4 at his 
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Donald F. Cranor 


D> ALD F. CRANOR., technical di- 
rector of Binney & Smith Co., New 


York, N. Y.. died of a heart attack in 
Paris, France, on July 3. Mr. Cranor had 
attended Rubber Technology Confer- 


ittended the 
ence in London, England, last) month, 








where he read a paper, and had planned 
to spend some time on the Continent be- 
fore returning home. Complete details are 
lacking at this time. but will be published 
ext n ith 








FINANCIAL 


Dayton Rubber Co., Dayton, O. Six 
nths ended April 30: net profit, $249,- 


798, equal to 45¢ each on 453,341 common 





shares, against $1,094,905, or $2.31 a 
sar i vear earlier; net sales, $13,211,- 
248, against $18.33 





Jenkins Bros., Bridgeport, Conn. For 
1947: net income, $836,027, or $6.39 each 
n 124.250 common shares, against $544.- 

or $4.02 a share, in 1946; net sales, 


$10,247,037, against $9,055,704. 





Lee Rubber & Tire Corp., Consho- 
hocken, Pa., and subsidiary. Six months 
-d April 30; net profit, 923,040, equal 

to $3.04 each on 253,584 capital shares, 
1,391,636, or $5.76 each on 241,- 
ares, a vear earlier: net sales, 16,- 
against 19,278,294: reserve for 
$652,000 against $990,000. 





taxes, 


Norwalk Tire & Rubber Co., Norwalk, 


Dividends Declared 

















21 

Cc 

4 

3: 

3 

( a, Lt Pp 0.50 

& 0.50 

Cc 0.3714 q 
Fx 1.50 q 
Ps 1.75 q 
Ist Pfd. 4.00 s 
2nd Pfd. A 1.00 q 
2nd Pfd. B. 0.8712 q 
& 0.50 a. 
Com. 0.25 q. 

$1.20 Conv.Pfd. 0.30 q. 
Com 0.25q 
& 1.00 q 
Pp 0.25 q 
( 0.1215 

0.15 q 


Conn. Halt-year to March 31: net. loss, 
$29,736, contrasted with net profit of $186,- 
519, equal to 92¢ a common share, in t 
1947 period; sales, $3,402,194, against $5,- 
622,667. 


Thermoid Co., Trenton, N. J.. and sub 
sidiaries. First quarter, 1948: net profit, 
$284,974, equal to 35¢ each on 716,588 com- 
mon shares, against $261,404, or 36¢ each 
on 602,404 shares, in the first quarter last 
year; provision for income taxes, $184,057, 
against $192,844. 





Foreign Trade Opport 


unities 
The is and individuals li bel 










Export Opportunities 
Styl M. Mastorakis, 
li ay OE u 
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When deciding on a material for the gasket 
of their famous pressure cooker, the 


Ekeo Products Company chose a 


When “the 


heat’s on”. 
pressure, too, 


Perbunan composition because it: 


Does not swell, soften or lose its shape 
7 under pressure at 250~ F. even when 


e exposed to most vegetable and animal 






fats and oils. 


Does not harden or become brittle in 
a ause or when exposed to air. 
, & i ¥ 1 


e os 
th is < a Has no taste or odor, even when boiled 
nee i 3 in water for long periods of time: not 
° 


harmed by washing in hot, soapy water. 
gasket can Has good physical properties such as: 
yon high tear resistance, (b) good 
¢ tensile strength, (c) good elongation. 


take it! 
dq e j e § Materially reduced the manufacturing 
@ 


cost of the Ekco Pressure Cooker. 





Pee, xK 
«aK c 
Oe; 
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The Biggest Name 
in Housewares 








Other manufacturers are finding new uses for versatile Perbunan 
every day. They like its toughness and the way it stands up 
under severe heat, cold and a wide variety of oils. acids. and 
sreases...and they like its ready adaptability to the many 
complex molded shapes of resilient engineering materials. 

NEW FEATURE: Perbunan’s new stabilizer permits the use of §— tT t 
a wide variety of delicate shades that retain their original color. ' a 

Maybe there’s a place in your business where the use of 
versatile Perbunan in a plastics or rubber part may save you 
plenty ... both in initial cost and replacements. We will be 
clad to give you all the information you need. 
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Patents and Trade Marks 


APPLICATION 


United States 
Liquid 


Composition Including a 
Finely 


Ineacticide and, as Carrier therefor, 


Divided Hard Rubber. | W. Murray, ¢ 
Plastic Tire Cover. G. A 
2.4408 Elastic Breast Supporting Sec- 
tions in a Brassiere. Lo Cas Bay 
‘ 5 
In a Dust Eliminator Including 


a Cylinder and a Floating Piston Reciproca- 

tively Movable within the Cylinder, Rubber 

Strands to Act as Noise Silencer for the 

Piston and for Cushioning thereof against the 

Heads of the Cylinder. N. V. Goss, Weeds 
‘eS 


Waterproof Shield for 


=H Toggle 
switches. t 4 F, R. Gons 1} f 


self-Sealing Fuel Tank Inelud- 


ing a Supporting Layer, a Layer of Self- 
sealing Gum, an Insulating Layer of Nylon, 
and a Layer of Partially Oil-Resistant Syn- 
thetic Rubber. \. Mer Akror ir I 


= re s ssignors t W g 

2,44 spring Heel for Footwear. H. H 
“ \ = re a 

2.44 In a Wind Whip Drier Including 
Upper and Lower Hollow Casings, a Rubber 
Band on the Upper Edge of the Lower Cas- 
ing and Clamping Devices Including Rubber 
Pads on the Outside of the Lower Casing. 

Fuid-Tight seal. 
Ss ss re ] AY i- 


Evte nsible ectete Cc ondue tor. 

2.4 ( Deantins ition Cable (¢ ‘een and 
Insulating Device for Guylines, Largely Made 
of High Dielectric Plastic. M. A. West, Port- 


Elastic Garment. N 


Colostomy 


Drain ae ¥.. -2 

. Heights, L. I vir 
Vibration acinar Mounting. 
> s ssignor of e-I to D. H. 


Ne york, N.. ¥ 
Plug seal for Containers. J. M 
Garter. G. C. Mason, assign 
ndy I Madison, N. C 
682 Rubber E nave >nt i a 
He or Ww. M ts, New York, N 
f in f tive Res for Molding Wood 
Flexible, E pameapaa Membrane. 
s er per Ind 
Plastic Hat. s 


Massage 
Y 
V eneer, a 


Lady's 


Behr 


s £ N 
2.441.568 pepe Protector. J. J. Can- 
4 I s Ane es 
2.441 Aeininadens for Massaging Parts 
of the ‘Body. Including a Cup-Like Member 


Having a Hollow Stem for Air Evacuation, a 
Rubber Tube Connected with This Stem, and 














a Rubber Bulb . onnected with the Tube. 
A. ( IS Ne Yor} a A 
rm. $41.8 Ve ntilating ~~ for a Shoe. 
2 2 7 w edie- ives Driving Belt. R. S. 
z S, a M. L. Dorf, : 
2,442 Laundry Bag Including a Bag 
of Soft, Oilproof Rubber Composition and a 
Sealing Strip of are” Rubber between 
Fastener Elements. As owar Elizabett 
N.S ssigr Standard Oi) D ng 
2,442 Pouch of ae Plastic Ma- 
terial. A. Mann, Valley Str N. ¥ i 
M. Bass, h Amt < i, walenoe: to 
I reslee Mfez New York, N Fa 
2,442 _— -to- ws se Finger Bandage. 


ras hart Ind 


P neumatic 


“Artificial Foot. E. L. 





2018 A Sheet of Resilient Packing Ma- 


terial in Apparatus for Irrigating Cavities 
and cig pir of the Body. R. A. Van Has 
bre ndor Er 








4 279 Lamionted | Thread, Including a 
Flat Ribbon of Polyvinyl Alcohol to the ca 
face of Which Adheres a Film of Rubber. 


S. W. Alderfer, Akron, O. 
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os 48 l Composite Compressible Gasket 
for Se aling Pipe Flanges, Including a Spirally 
Wound Continuous Metal Strip and a Layer 
of Non-Metallic Compressible Packing Ma- 
terial Spirally Wound between the Convolu- 
tions of the Metal Strip. W. R. Price, R - 
nt, Pa issignor to Fle tall i 


N 








Dominion of Canada 

t OF Closure Means, Including an In- 
Hate able — M. F. Kemper, Los Angeles, 
is = - a Propeller Mounting, a Drive 
Shaft, a Propeller Having a Hub, and a 
Resilient Rubber Insert between Hub and 
Shaft to Transmit ae _— es therebe- 
tween. E. ¢. Kiekhaefer, larburg, Wis., 


s Packing 


Formed of Sheets of 
Material, C vicolle, 


Gentilly, Seine, 


$4 
Plastic 





In a Contact Printer, a Platen 


Formed as an Endless Belt of Resilient Ma- 
{ 





toate. ee I Jacobsor Binghamton as- 
sigr to General Anil = Film Cory New 

York tl nN. = U.s 
$8,145 Seamless Dipped Latex Girdle. 
ton N J y r to 





$48,158 Felt, emubaaiy for Paper Mak- 
ing or Similar Machines, Characterized by 
a Wool Fiber Base Impregnated with aC — 





— sohetggrn aldehyde Resin. oe »yno 
assign Orr Felt & Blanket ey 
) tS. A 


: Especially for Paper Mak- 
ing and Like Machines, Having a Wool Fiber 
Base Impregnated with a Cured Mixture of 
Rubber Latex one: Urea- Form: alde hyde Resia. 


$48,159 "Felt, 








a, | h Oo Us fds 
Sapeehis for Paper Mak- 
Having a Base Impregnated 
Aleohol and an 
S) — 





448.160. Feit, 
ing or the Like, 
with a Mixture of Polyvinyl 
Aqueous Emulsion or Solution of 





Rubber of Synthetic Resin. ©. W. Bb un 
Daytor issignor to Orr Felt & Blanket “en. 
la, bot nO... TBA 

$48.21 “Lightw eight, Gastight Lamination, 
Including a Sheet of a Copolymer of Vinyli- 


dene and a Vinyl Ester, Cemented to a Woven 
Fabric of Linear Polyamide Resin Fibers by 
an Adhesive, a Polymer of Vinyl Chloride. 
a) Ww I 1 








1d iger and J. E. Wilson, as- 
sigr s Ww Corp., all of Akron, 0O., 
S.A 
448.214 Belt- ee Vehicle oe _M. Lz 
erts Cr F assig CW 
ot Corp., - yn both | n O., USA 
$48,280 Fuel Tank Fitting. Including a 


Disk of Layers of Rubberized Textile Fabric 
to Form a Vulcanized Connection with the 
Tank Wall. M. M. Cu ing] South Bend 
Ind U.S A., y on Rubber 
Co., Ltd., Mor ] 
i $1. Inan ; Mstleas Track of the Locked 
Girder Type Having Links of Separately Made 
Ground Plates, Blocks of Resilient Material 
between Portions of Adjacent Links. P. H. 
Roadless Traction, 
h o yw, Middlesex, England. 
$48,357. In a ‘Shaft Seal Having a Seal 
Ring Slidably Mounted on the Shaft, the 
Improvement of a Rubber Sleeve with a Re- 
duced Diameter Collar Portion Seated on the 
Shaft. an Enlarged Collar Portion Surround- 
ing the Sea Ring, and a Flexible Diaphragm 
Portion Connecting the Collar Portions. R. R. 
assignor to Thompson Prod- 
veland, both in O., U.S.A 
Pemp Seal. RnR. BR. Curtis and BR. 





nnson iss 














i OG : gnors to Thompson 
Prod ts 1 , | both in O., U.S.A. 
$48,359 Pump Seal Construction. R. R. 
rtis, Dayton, assignor to Thompson Prod- 

s Int veland, both in U.S.A. 
$48.42 Pressed Ligno-Cellulosic Products. 
H. K. Linzell, Long Lake, assignor to United 
States Gypsum Co., Chicago, both in IIL, 
A assignor to Canadian Gypsum Co., 





Windsor, N. S. 
448.430. In a Fluid Seal, a Central Ring 
Member of er Like Material. A. J. Mat- 





r; @artk assignor to Packing 
Co., Chicago, both in IIL, U.S.A. 
i4s.444. Refrigerant Breaker Strip Con- 


struction, 
Johnson, 


Including a Rubber Strip. ee od 
Mundelein, Ill, assignor to Hor 
‘ lle-Hershey Corp., Detroit, Mich., both 
the U.S.A. 

448,446. Milk Filter Formed from Cellu- 
lose Fibers and Thermoplastic Waterproof 
Binder Fibers Bonded by the Latter. J. F. 
Ryan, assign to Kendall Co., both of Wal- 
pole, Mass., U.S.A. 

Laminated Container Having Wall 








448,49 





Heat-Sealable Sheet, and an 


Portions of a l 
y Thermoplastic 








Intercalated m of Flexible, ! 
Film. R. A. Farrell and Cc. L. Wagner, bot 
f Nenasha iss I 





Rothsel . both in W 
$48,501. String of 
per. J. H. Watson 










Windshield Wiper. 





“ 
Woven Textile 
Fabric. ole, assignor to 
Kendall sos Mass., U.S.A 
$48,621 Belt for Personal Wear, Including 


a Folded Fabrie Bonded together by an In- 


termediate Fabric Containing Thermoplastic 
Material. D>, <. Lip n, as to CC. 
Dreyfus, both of New N S.A. 





United Kingdom 


aS 1 Balls for pieige and Other Games. 
Henley’s Tire & Rubt Co., itd.; and a) 
Penn : 
598,736 2 gee Bearings or _alounGings. 
+} 1 r ed Hi 





598,765. Bubbes r Mi: ats, aeer C overings, or 
overings. A R. V. Kearsley . 
Protective C or and Flotation 
F. Goodrich ¢ 

Inflatable Artic ‘les of Clothing. P. 
sin & Sons (Ma hester), Ltd., E. 








Laminated Power Transmission 
W. Duncan 
Sealing E nds for Electric Cables. 


“& cr uection Co td 








1esworth 


iD T. Hollin 








"6 11,296 Sealing Devices between  Rela- 
tively Rotating Members. Crane Packing, 
Ltd and F. Cc. W. Wilkinson. 

601, Composite Rubber Artic le. = Dun- 
lop Rt r Co., Ltd M. Langs t and IL. 
e. Fi 
United States 

©.4$0,725. Composite Plastic ocr" Metal 


Munger, San gene el, Calif., as- 


Pipe. C. G. 
onstru tion Co., 


ignor to American Pipe & 
tion of Del 


Molding Resin- Bearing Vegetable 








Shell 30 78 al, E. Van de Pyl, Holden, Mass., 
assignor to Agicide Laboratories, Inc., Racin 
Wis 

2,440.8 Plastic Insulated Electrical Con- 


Krogel, Cranford, N. J., as- 
Electric Co., Inc., New 






eypgr oe Tire Plies. C. J. Ja- 
to General Tire & Rubber Co., 
both of item: Oo. 

; Zon Applying a Temporary Protec- 
tive Coating to an Article with an Opening 
in a Wall thereof. 3B. M. Pineles, Hamilton 
Mass., assignor to United Shoe Machinery 
Corp., Flemington, N. J. 

2,441,492. Preparing Moldable Plastics 
Compositions of Dry Thermo-Responsive Resi- 
nous Plastics and Filler Material in the Form 
of a Web of Loosely Compacted Filler Ele- 
ments. <A. W. Koon and J. P. Thatcher, as- 

rs to Colu yian Rope Co., all of Au- 














Articles from 
Saint-Mieux 


2,441,905. Seamless Hollow 
Natural or Synthetic Rubber. C. 





out- 








assignor to Societe Meridionale du _ ¢ 
chouc S. O. M. E. C. A., toth of Carcassonne, 
France 

2,442,1 Gas- Filled — Flexible Containers. 
S. Ber ein, Cincinnati, O. 





Dominion of Canada 

448,137. Self-Sealing Fuel Cell. E. E. Han- 
son, assignor to Firestone Tire & Rubber Co., 
both of Akron, O., U.S.A. 

448,217. Compact Bonded Yarn. W. White- 
head, assignor to C. Dreyfus, both of New 








York, N: Z U,6:4. 

448,384. Reinforced Plastic Material. H 
Kremer, London, England. 

448,435. Forming a Package of Resinous 
Thermoplastic Material. Cc. E. Slaughter 


ignor to Extruded Plastics, 
both in Conn., U.S.A. 


New Canaan, as 
Inc., Norwalk, 





448.488. Insulated Conductor. G. R 
Brown, Newark, N. , assignor to Western 
Electrie Co., Inc., New York, N. Y. both in 
the U.S.A. 

448,573. Embossed Microporous Rubber 
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QUALITY IS ALWAYS THE SAME 
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CHEMICAL MANUFACTURERS 





For 26 years PARA FLUX has been 
the Standard of the Rubber Industry, 
its quality is always the same whether 
you are a drum or tank car user. 
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(No. 6 of a series) 


THE TWO FROGS 





wo FROGS dwelled in the same pool. The hot summer 

came and dried it up, so that they were forced to sally 
forth to look for other water. 
After a hot and dusty search. the Frogs. parched and weary. 
chanced to find a deep well full of cool water. 

“Let us jump in here!” cried one. 


“Wait a bit.” counselled the other: “if this were to 


dry up, how could we ever get out again?” 


In business. foresight is a 


prerequisite to success. 


€ CO. 


mma ly mmc 
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Dehydrogenation of Monooletins 
Catalyzed by Calcium Nickel 
Oxide Composite. Eb. C 


to Dioletins 
Phosphate-Chromium 


Dominion of Canada 


s Preparation of 
( hioriiai iting Pentachlorophenol 
Sulfuric Acid and Hydrolyzing the 
Reaction Product. W te H 
am f ‘ ne 


Chioranil by 
Suspended in 
Resulting 


Aniline Formaldehyde Resin. 
i Nortor 


Mass U.S 

Product, the Water- 

Product of an 
Resin and a 
Hardening 


Free 
Ami- 
Cross- 
Agent, 


Resinous 
Insoluble Reaction 
nated Phenol Aldehyde 
Linking Kesin solvent 
Which Is an Alkylating Polyhalide in Which 
the Halogen Is Chlorine, Bromine or lodine. 
, fn OKEOE 


and 


W s n Mass U.S.A. 

$48.19 Bonding Vuleanizable Surfaces 
Containing Polymerized Chloroprene by 
plying a Film Containing, as Sole Active 
gredient, a Compound of the Group of 
butyl Phthalate, Tricresyl Phosphate, Ethyl 
Acetate, Butyl Acetate, Ethyl Acetoacetate 
Methyl Salicylate, Methyl Benzoate, Triethy- 
lene-Glycol-Di-2-Ethyl Butyrate and Triethy- 
lene-Glycol-D Ethyl Hexoate. T. K. Cox, 


( oe mer of 
But adiene ia: and 


3-Chlorobutadiene- 
Vinylidene Chloride. 
W. D. Wolfe, Cuya- 


\kKron 


$48.2 In Preparing Copolymers of Buta- 
diene-1,3 and an Aliphatic Acrylonitrile by 
Polymerizing in a Medium Containing an 
Emulsifying Agent and a Peroxide Oxidant, 
the Step of Agitating and Heating the Re- 
action Mixture in a Closed Atmosphere Con- 
taining Oxygen. W I Voltfe “uyal i 
alle sags ae 

$48,209 Purifying a 2-Mercaptoarylenethia- 
zole by Treatment with Carbon Bisulfide. H 
P. Roberts, assignor t Wineft t Cory botl 

Akr ( U.S.A 

$48.21”. Improving the 
Copolymer of Butadiene-1,3 and Acrylonitrile 
by the Inclusion of Methyl Methacrylate. 
M. Clifford, S ind W D Wolf ; 
I F i oO Winget 


Workability of a 


Akr ‘ oO 

$45 Composition Including a 
Ac “etone-Insoluble Polymer of 
a Plasticizer for the 


Moldable 
Vinyl Chloride, 
Polymer, and Sulfur. 


assignor o G G 


Composition Including Cel- 
lulose Acetate and, as a Plasticizer, a Hexide 
Diester; the Acyl Radicals Are from the Group 
of Acyl Radicals of Acetic, Propionic and 
Butyric Acids. R. M. Gi N l 


448,25 Plastic 


448.269 Resinous 
Conductors Including Vinyl 
Chloride Copolymer, and, as 
drogenated Methyl Abietate 
Phthalate. 4. O. B 


N Y 


Coating for Insulating 
Acetate-Vinyl 
Plasticizer, Hy- 
and Dioctyl 


448.51 Mel: amine F orm: aldehyde Molding 
Smeanpeettion. D. E i assignor to Lib- 
bey-Ow rd ; 

: $48.31 5 Thermoplastic Resin Including 
Polymerized 3.4 Die hlorostyrene. J. C. Mich: 
oh Niagar F. s ssigr M 

ka Works, New York, both in 

448.349 Cylopentadiene from 
clopentane. G. W. Hearne, Ber 


Y it A 
Dic hloroc y- 
and I 


iSSi£r 


$48.55 Selective 
clope nti ila 


Hydrogenation 
to Cyclopentene. ° 


2 Benzene-Soluble Polymer 
clopent: diene. | s G pI Sw 
th in Pa., U.S§ 
Dry Adhesive Film 
Form: dehyde ( eee 
B k fors, Finla 
pehmeiiniien of a 
Halide and Toloxy 
ey, Pittsfield. M:z 


from a Urea- 
a roduct. Oo. E 


448.41 Pendent of 
Mass ine luding a Vinyl 
Lead Oleate. R. W. Sta 


U.S.A ssignor Canad 


Ky (ont 
Ms nee Highly 


Elastic Filaments, 


Yarns, and Other Textile Articles 
Resin by Treatment with an Elasti- 
the Class of Higher Alkyl Esters 
of Diearboxylic Acids and the Polyglycol 
Esters of Carboxylic Acids. T Field, Jr., 
‘ or W Va... ,.S.A., ass nor to Car 

s. Ltd., Toronto, Ont 
“But: diene from a 
and C.-Monoolefins. 1. 
oO assignor to B. F. 


Threads, 
of Vinyl 
cizer from 


1 ‘io OV ering 
Mixture of Butadiene 
x y T é 


$48,408 Forming an Impervious,  Well- 
Bonded Laminate by Impregnating a Fibrous 
Material with a Polymerizable Liquid Mixture 
of an Organic Peroxy Polymerization Catalyst 
and a Peroxide Polymerizable Polyunsaturated 
Liquid Ester, and Heating under Pressure. 
] i> NI isk t }? field ef g or 


Material 
LL oui i H Tomlinson, 


G 


from Black 
on oy ; 


Adhering a Vuleanizable Compo- 
sition Surface to a Metallic Surface by Coat- 
ing the Latter with a Thin Film Whose Sole 
Active Ingedient Is an Ester of the Group 
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acceleration 
...g00d physical 
mame crncns amamnnr  — DFODEtIAS 


CALCO CHEMICAL DIVISION 
AMERICAN CYANAMID COMPANY 
BOUND BROOK «+ NEW JERSEY 





ete, © gga" 
SALES REPRESENTATIVES AND WAREHOUSE STOCKS: 
Akron Chemical Company, Akron, Ohio ¢ Ernest Jacoby & 
Company, Boston, Mass. © Herron & Meyer of Chicago, 
Chicago, lil. © H. M. Royal, Inc. Los Angeles, Calif. 
« H. M. Royal, Inc., Trenton, N. J. © In Canada: St. 
Lawrence Chemical Company, Ltd., Montreal and Toronto. 
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SHELL 


DUTREX 
15 


Modified Asphaltic-Type Softener for GR-S and 
Natural Rubber Friction and Tread Stocks 





Direct inquiries to: 


SHELL OIL COMPANY, INCORPORATED 


50 WEST 50th ST., NEW YORK 20, N. Y. 
(East of Rockies Territory) 


100 BUSH ST., SAN FRANCISCO 6, CALIF. 
(Pacific Coast Territory) 


SHELL OIL COMPANY OF CANADA, LTD., 25 ADELAIDE ST., EAST 
TORONTO, CANADA 


July, 1948 
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get Y thee THERMAL. 
profit Bu. ilders /; 


7 
Increase Banbury output, save labor/and power costs. 
/ / 
Shorten breakdown time on mills, save labor and power 


costs. / / 


Improve compounding quality, 
Improve molding quality and reduce curing defects. 


Increase capacity of mixing on open mill by heating 


crude rubber and reclaimed rubber. 
Cut curing time up to 50% and more. 
Increase equipment life, reduce maintenance costs. 


Break down Hard Stocks easier, faster, save labor and 


power costs. 





am — is extremely economical to operate. 
™~ 
Thermall Siesnenate Heating equipment generates heat 


a 
right where it is wanted, “in the material itself’’. 
\ 


Thermall equipment will speed up checking materials in 
laboratory, such as mixed stock, checking for proper 
dispersion of pigments in rubber . . . checking of cord 


fabrics for moisture content ... and all other types of 
materials. \\ \ 
SEE THERMALL DEMONSTRATED 
IN YOUR OWN PLANT 
WITHOUT OBLIGATION 


ELECTRONIC 
RUBBER HEATING 


For full information on the advantages and 


uses and for demonstration, write.... 


W. T. 


LAROSE & ASSOCIATES, INC. 


TROY, NEW YORK, U. S. A. 


GUARANTEED PERFORMANCE . 








July, 1948 


.. or it doesn’t cost you a cent! 
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DC WOLD (RELEASE 
FLUID 


now costs 9% less! 








Molds Stay Cleaner, Patterns Are Sharper 


Lower maintenance and operating costs, reduced scrap 
and improved finish are among the advantages of DC 
Mold Release Fluid realized by rubber companies in all 
parts of the world. These advantages have resulted in a 
steadily increasing demand that has enabled us to produce 
larger quantities of DC Mold Release Fluid at a lower unit 
cost. We are passing these savings on to you in a new 
price reduction amounting to 9 per cent. 

Price, however, is relatively unimportant compared with 
savings in production costs and improved quality resulting 
from use of DC Mold Release Fluid. In molding automobile 


and tractor tires for cree e, Dunlop Tire and Rubber 
Corpor ation of lo, New York, sprays a dilute solvent 
solution of ots Mol ] nese Fluid on the surface of talc- 
free green tires. After more than three months of operation 


1olds are essentially as clean as they were when first 
placed in service and a major source of dust and dirt 
in the plant has been removed. 


the m 


ur silicone release agents are semi-inorganic in nature 

ther carbonize nor form a build-up on the moid. 

Molds, therefore, stay cleaner longer, reducing mold 

maintenance to a minimum. Cleaner molds and the 

in! lul , of DC Mold Release Fluid mean easy 
re h sharper detail and high polist 






DOW CORNING CORPORATION, MIDLAND, MICHIGAN 


Chicago: 228 N. LaSalle Street ¢ Cleveland: Terminal Tower 
Los Angeles: 1514 S. Hope St. « New York: Empire State Building 
Dallas: 2722 Taylor St. ¢ Atlanta: 34 North Ave. N.E. 
Canada: Fiberglas Canada, Ltd., Toronto 
England: Albright and Wilson, Ltd., London 


PHONE OUR NEAR- 
EST BRANCH OFFICE 
OR WRITE FOR OUR 4 
NEW 16-PAGE PAM- OW 
PHLET NO. C-12-U 


DESCRIBING DOW 
CORNING SILICONE 


sents orning 


AGENTS FIRST 1M SELICONES 
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New Machines 
and Appliances 





Harris Quick-Opening Safety Decor on Specially 
Built Rubber-Tired Curing Chamber 


Pressure Vessel Safety Door 


oS use wherever there is need of a quick-opening door 
on a pressure or vacuum vessel, either vertical or hori- 
zontal type, is the Harris quick-opening safety door, built by 
‘nited Welding & Mig. Co., Los Angeles, Calif. The door 
litters from conventional types in that the sealing mechanism 
Is a iree-moving, rotating, indexing ring mounted on bearings. 
it requires no special tools, gears, or hand wrenches and has 
no threaded par 

















A simple two-step operation opens the door. A breaker bar 
11 ae in everage slot on the indexing ring turns the ring 
ugh to cer: e door and dissipate remaining pressure 





I 
he door still engaged. One further movement of 
ring permits the door to swing free. Closing the 
simpler; the indexing ring is turned to a locked 
movement. The door is available with a short 
r at ttach to existing vessels, or as part 
l-welded steel cons strt ction, the door 
‘ifications and is available in both round and 











laboratory use in the 
irketed by Pul- 
he mill is furnished 






Te Micke 








Mikro-Samplmill Laboratory Pulverizer (Floor Model) 
with Grinding Chamber Open 


mola RUBBER WORLD 





LD 
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ACCELERATOR FOR NEOPRENE 
AND NEOPRENE LATEX 


by 


DU PONT 


* Increases Rate of Cure of Neo- 
prene and Neoprene Latex 


* Safe Processing 
* Does Not Affect the Stability 


of Neoprene Latex Com- 
positions 


* Readily Dispersed 


DU PONT RUBBER CHEMICALS 


Co. (Inc.) 
Nemours & 
E. 1. pu Pont DE LAWARE 


N 98, DE 
WILMINGTO 
wine FOR BETTER LIVIN GUPIND 
apaclil ROUGH CHEMISTRY = Necro 











CARBO ATES 
ae ao See a 
OXIDES 


U.S. P. TECHNICAL ia AND SPECIAL GRADES 


ARINE 


MAGNESIUM | 


PRODUCTS CORPORATION 


Main Office, Plant and Laboratories 

SOUTH SAN FRANCISCO, CALIFORNIA 
Distributors F 

WHITTAKER, CLARK & DANIELS, INC. bs 


NEW YORK: 260 West Broadway 
CHICAGO: Harry Holland & Son, Inc. 
CLEVELAND: Palmer Supplies Company 
TORONTO: Richardson Agencies, Ltd. 


G. S$. ROBINS & COMPANY 
ST. LOUIS: 126 Chouteau Avenue 














ae 


SALTS. FROM: SEA WATER 





* 




















1945 Marine Magnesium Products Corp 





in two models for bench and floor use. Although designed. pri- 
marily for analytical samples, the mill performs with equal et- 
ficiency on limestone, coal, and other minerals, as well as on 
a wide range of chemicals, pigments, food products, and other 
materials. 

Complete protection against contamination is accomplished by 
liberal use of stainless steel and by smooth interior surfaces, 
Complete and thorough cleaning between batches is generall) 
a matter of only one minute or two minutes, depending on the 
nature of the macerial ground. A clean-out door in the mill 
housing enables the operator easily to brush residues from under 
the screen into the a discharge jar. The grinding chamber 
is readily accessible by means of a hinged cover. The one- 
piece rotor, screen, and feed screw can be removed, cleaned, 
and replaced very easily and quickly. Although feed rate varies 
with nature of material and fineness of, grind, it will approxi- 
mate one pound a minute. 

The normal speed of the mill is 3,000 r.p.m., but an extra 
pulley is included for 12,000 r.p.m. operation for use with tough 
or resistant material. The mill is furnished with screens having 
0.039-, 1/16-, and !xs-inch perforations, and other-size screens 
are available from stock. 





Weston Relative Humidity Indicator with Direct- 
Reading Scale 


Humidity Indicator for Industry or Laboratory 


NEW, quick-reading, all-metal humidity indicator for use 

in industry or in the laboratory provides readings of rela- 
tive humidity accurate within +1 for general conditions, it is 
claimed. The instrument is of wet and dry bulb type, featuring 
all-metal Weston laboratory thermometers, self-supporting wet 
bulk wick covering the thermal element, sturdy all-metal con- 
struction, and a simplified slide rule calculator giving direct 
readings of relative humidity and eliminating the need of tables 
or psychrometric charts. The only maintenance required is to 
change the wick occasionally and replenish the water in the 
reservoir. 

The slide rule calculator, located on the face of the instrument 
directly beneath the thermometers, indicates relative hum dity from 
10 to 100° and requires no calibration. When the calculator has 
been set according to the readings of the two thermometers, the 
relative humidity can be read directly from the upper scale of the 
calculator. Weston Electrical Instrument Corp., Newark, N. J. 





“Carbon Black Chart.” Witco Chemical Co., 295 Madison 
Ave.. New York 17, N. Y. This folder lists the names and sup- 
pliers of carbon blacks used in rubber, paints, and other products, 
and gives data on the physical and chemical properties of Witco 
and Continental Carbon Co. blacks 
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STAMFORD “FACTICE” 


VULCANIZED OIL 


(Reg. U. S. Pat. Off.) 





Our products are engineered to fill every need in 
natural and synthetic rubber compounding wher- 


ever the use of vulcanized oil is indicated. 


We point with pride not only to a complete line of 
solid Brown, White, “Neophax” and “Amberex” 
grades, but also to our aqueous dispersions and 
hydrocarbon solutions of “Factice” for use in their 


appropriate compounds. 


Continuing research and development in our labor- 
atory and rigid production control has made us the 


leader in this field. 


The services of our laboratory are at your disposal 


in solving your compounding problems. 


THE STAMFORD RUBBER 
SUPPLY COMPANY 


Stamford, Conn. 


Oldest and Largest Manufacturers 
of 
**Factice” Brand Vulcanized Oil 
Since 1900 








———————— | 
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You'll Think Your Baler Has 


& EXTRA HANDS ! 
_# ( 


ONE MAN DOES THE WORK OF 
UP TO FIVE when you bale 
with JEFCO JUTE TUBING, the 
continuous, seamless, tu- 
bular baling cloth. Saves 
time, cuts labor costs! 





NO SPECIAL SKILL OR TRAIN- 
ING is required to use 
JEFCO! It goes on packages 
smooth and easy asa glove. 
Just pull up the slack, fas- 
ten the end, cut—and ship! 


JEFCO JUTE TUBING is avail- 
able in widths to fit a wide 
assortment of package 
sizes and shapes. Write 
for complete infor- 

mation today! 


A product of 





JEFCO S-T-R-E-T-C-H-E-S . _ . 
provides smooth, close-fit- 
ting coverage for packages 
of all sizes and shapes 
without fitting, shaping, 
hand-sewing! 





TOUGH, DURABLE AND GOOD 
LOOKING! JEFCO protects 
your package in shipment 

. and its neat appearance 
wins friends and customers 
for your product! 









5. &. Frucke co. 


40 N. FRONT ST., PHILADELPHIA 6, PA. + mills at Hulmeville, Pa. 
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This ANSWER to New Goods 
High Pressure Reducing and Specialties 
Valve Problems 


Seldom do we find higher pressures in rubber 
plants than 6000 Ib. per sq. in. Consequently 
this reducing valve, shown at the left. is the one 
we usually recommend. It handies working 
pressures up to 6000 Ibs.. without shock — 
— oil, water, or air — and it does so well that 
we are receiving repeat orders nearly every day 
from satisfied users. You can get it by simply 
specifying 


ATLAS Type “E” 


High Pressure Reducing Valve 





Ohio-Kentucky’s New Basketballs 
Molded Basketballs 


ON O- = NT U ( AY MFG. CO., announce 
ficial and CB Ofh 





Official ba as addition: 
ot basketballs, footballs, soccer balls 








ill-rubber ball designed and constructe 
give exceptional ~ n the outdoor court. The ball, it i: 
} h i scuff or tear 
assure eas 
ich has bot! 










A LAS VALVE COMPAN 


[REGULATING VALVES FOR EVERY SERVICE ] 


261 South Street. Newark 5. N, J. 
Represented in principal Cities 


mold ed 
to the carcass 
has no ex- 
rst molde 























REVERTEX 





© OQ + : 
60% LATEX er Comp is prodcng anew series ofr 
, ts that are | ext ly popular wit 
ese is a line of three-, fe five-, and six- 





n attractive four-color design 
Ils, and other juvenile favorites 
id, red and blue contrasting 
and a gold band and are high bouncers 


NATURAL \nothe r new item is a rubber team and wagon, consisting of 2 


brown-colored team of horses and black harness hitching to a red 


LATEX COMPOUNDS wagon and tongue. Both the team and the wagon are mounted ot 


NORMAL LATEX 


ts, clowns, anim 
a white backer 











GR-S LATEX CONCENTRATE 





We maintain a fully equipped laboratory and 
free consulting service. 


REVERTEX CORPORATION OF AMERICA 


274 Ten Eyck Street, Brooklyn 6, N. Y. 
Chicago Office: 111 West Monroe Street, Chicago 3, Ill. 


Sales Representatives: 


Harrisons & CrossTeld (Canada) Ltd Charles Larkin, Il 
297 St. Paul Street West 250 Delaware Avenue 











ie 
meaUy 


Montreal 1, Canada Buffalo 2, N. Y. WHAT DO BUMPS MEAN TO PHILBLACK 0? 














FOR FURTHER DETAILS, SEE AD ON PAGE 462 
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VULCANIZED 
VEGETABLE OILS 


—RUBBER SUBSTITUTES— 


Types, grades and blends for every 
purpose, wherever Vulcanized 
Vegetable Oils can be used in pro- 
duction of Rubber Goods—be they 
Synthetic, Natural, or Reclaimed. 


A LONG ESTABLISHED AND 
PROVEN PRODUCT 





Represented by: 
HARWICK STANDARD CHEMICAL CoO. 


Akron — Boston — Trenton — Chicago — Denver — Los Angeles 
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DBMC 4 6-DI-tert-BUTYL-meta-CRESOL 


OH 
C 
(CH3)3 i ™~ 


HC 


ih 
en 
C(CH3)3 


ARE THESE REACTIONS OF DBMC 
USEFUL IN YOUR PROCESSES ? 


This interesting alkylated phenol 
undergoes the reactions shown below: 




















Aldehyde Condensation Hydrogenation 
2 DBMC +HCHO DBMC +3H, 
OH | OH H OH 
ZA \ H3)3C ~ ie ta H 
(Cs); C-C C—CH.—C G-ccH 3 “a ' é 
| | | | H ! 1,CHy 
C C-CH3 CH;-C CH y 
H asl” CH; ail H a al H 
C(CH3)3 C(CH3)3 H C(CH})3 
Nitration Sulfurization 
DBMC + HNO, 2 DBMC+SCI> 
OH OH J OH 
Yi , a Pia 
oy NO, | (CH 5 — C-C(CH3)3 
| | | 
HC C-CH HC C-CH3 CH3-C CH 
al 3 ea” ; ? ae 
C(CH;)3 CCH3)3 C(CH;)3 
Chlorination Vinylation 
DBMC+S0,Cl, DBMC +HC=CH 
OH gy 0-CH=CH, 
P a a 
(CH here te (CH3)3C-C~ cn 
| | 
a | HC C-CH3 HC C-C 
ge ese 
KOPPERS : “ 
wW C(CH;)3 C(CH;), 











KOPPERS COMPANY, INC. 


CHEMICAL DIVISION 
Pittsburgh 19, Pa. 


Koppers Company, Inc. 
Chemical Division, Department RW7, 
Pittsburgh 19, Pa. 


Please send me free copies of: 
[) Bulletin T-C-8-114 “Di-tert-butyl-meta-cresol’”’ 
{ Bulletin C-7-103 ‘Products of the Chemical Division”’ 
Name —— Title 
Company 


Address = 
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"| LABORATORY 
MILLS 


Thropp presents four newly designed laboratory mills. 
Some of these feature self-aligning roller bearings on 
the rolls, and non-leaking oil seals to prevent con- 
tamination of stock. Their use permits high tempera- 


tures for plastics. The new mills are available in a 





wide price and capacity range. 


also... Thropp Laboratory Calenders 
New Auburn Rubber Tovs, Including Team and Wagon, Play 


West Coast Export Agent... Steinhardter & Ball 4 5 
, and Fire Engin 
Representative Nordlinger, 105 Hudson St., New gine Set 
H. M. Royal, Inc. York, N. Y. a combined length of more than 13 inches. 











Los Angeles, Cal. 


THROPP 


WM.R.THROPP & SONS CO. Trenton, N. J. 


e rubber toy sets. The nrst, 


“ne 





firemen. The carry car 
ong carry car transport and 
transport. The third set, 

gine, an automobile, 
1 small-size rubber 


del toys which 





ann clearilis 
and Cieaniiness 

















er ihe utmost in 





pleasing appearance 


Goodyear’s New Plastic Hose 


Garden Hose Made of Vinyl 
with no deteriorating | : 


effect whatever. 





PE. Neoprene Latices” FP Hartild ant JR. Gall 


way. Report No. 48-1, June, 1948. E. I “ 


iu Pont de Nemours & 





IIIT 





ATGLEN, PR. 








C Wilmington 98, Del. 6 pages. This booklet describes 
the different prene latices curren.ly available and tabulates 





the properties ot the latices and their derived. films. 
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FAR EAST 
FEDERATION OF MALAYA 


caption indicates the new status of the territory 
war was known as British Malaya. After the 
hastily, as it 
Federation ot 
1948, with the 
Sir Edward 


The above 
which betore the 
liberation the Malayan Union was formed—too 
turned out, for it proved most unpopular. The 
Malaya was formally inaugurated on February 1, 
aim of bringing genuine democracy to the peninsula. 
Gent was installed as First High Commissioner. 


Singapore Chamber of Commerce Rubber Association 


At the general meeting of the Singapore Chamber of Commerce 
Rubber Association held at the end of March, the deputy chair- 
man, I. G. Salmond, remarked on the improvement of the Singa- 
pore labor situation in 1947 as compared with 1946, but warned 
that it would be foolish to view the 1947 period with complacency. 
Labor is now very definitely socially conscious, he added, and the 
demands of the various trade unions, which still require education 
n union practice, are frequently irresponsible and most difficult 
of settlement. He then mentioned a “go-slow” movement among 
labor in Singapore which was seriously affecting the remilling 
Singapore, it may be recalled, is the center of 


factories here. ; 
13 mills with a 


the Malayan rubber remilling industry and has 
monthly capacity of 20,000 tons. 

Incidentally, millers have been complaining of insufficient raw 
material. The speaker admitted that conditions in Netherlands 
India, which has always supplied a large part of the material for 
remilling, may be having their effect on the availability of ma- 
terial, but he pointed out that the high cost of labor and an 
increasing tendency to bypass Singapore had also to be considered 
as factors in the situation. He thougltt that a plentiful supply of 
rice at low cost Was most likely to lead to a lower level of wages. 

Turning to the open letter on the subject of packing and quality 
issued by .he Rubber Manufacturers haeien of America. Inc., 
and the Rubber Trade Association of New York, Inc., Mr. Sal- 
= stated that while he favored severe penalties in cases of 

leliberate malpractice, nevertheless he felt that there was now 
much technical haggling by dealers and also that buying by the 
American market was now more selective and discriminating! 
it as his opinion that a fair 


too 


On the subject of prices, he gave 
price for natural rubber would be an important factor in present 
world economy and political stability. The United States Govern- 
ment, be felt. seemed to favor a fair price for rubber, but un- 
fo rtunately the American idea of a fair price was about ls. per 
prin which is 25¢¢ over prewar level; while the majority of 

orld commodities are as much as 300° above prewar level. 

Total Malayan production of rubber in 1947 was 645,229 tons 
Mr. Salmond noted in conclusion, and estimated that world pro- 
luction of natural rubber in 1948 would srolighia be arou 


1.400.000 tons. 





See p. 521, this issue. Epitor 


Open Letter on Packing and Quality 





The open letter above referred to has not been too well re- 
ceived here. Indeed the temperate utterances of Mr. Imond 
l t to other publicized 1 


eer 
he subject are in sharp contras. to othe 





which seem more truly to reflect local exasperation with ri- 
\merican manu 

ular 

Traders’ Assoc 

Were too anxXtous 


n rubber policy in general and the views 






cturers on packing and 1 
Phe vice president of the 


remarked caustically that 











find fault. .\ rubber pan ter roc the occasion to write an opet 
letter in his turn in which he painted a pretty picture of America’s 

nancial policy as one of boosting cotton prices while depressing 
rubber prices to subsistence level for the producer and “squealing” 





vhen rubber prices went above prewar level. while ind 


“political chicanery at Geneva.” 


Rioting on Estates 


Disquieting news about serious rioting on estates in Johore 
and Selangor around the end of May is reported in Lockwood's 
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NATURAL RUBBER 


— LATEX — 


FOR 


Immediate Delivery 
F. O. B. 





CHICAGO, DETROIT, MICH. 


FT. WAYNE, INDIANA 





Jf Meera J aberdloruoe, INC 


TOL 
PARA PRODUCTS 





Manufacturers 
SPECIAL ADHESIVES—CEMENTS—COMPOUNDS 


Main Offices — Phone Wabash 5767 
407 S. DEARBORN, CHICAGO 5, ILLINOIS 


Plant — 
COLUMBIA CITY, INDIANA 











The Higher the Pressure 
... the Tighter the Valve 


On hydraulic presses 
of all types this Yarway 
Hydraulic Valve will 
give long life with 
minimum maintenance. 
Automatically regrinds 
its own sealing sur- 
faces. Small and com- 
pact. Easytoinstall 
and operate. 




















Yarway Single- 
Pressure Hydraulic 
Valves are made in 
straightway, three-way and 
four-way types; in five sizes for 
pressures up to 5000 lbs. Also 
Yarway Two-Pressure Valves 
in two sizes for pressures up 
to 4000 Ibs. Write for Bulletin 
H-209. 


YARNALL-WARING CO. 


103 Mermaid Ave., Philadelphia 18, Pa. 





ha 
Improved Type 
HYDRAULIC VALVE 
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ELECTRICALLY HEATED 
FLAT FACE 







ROLL 


For 
Rubber and 


Plastics Shops 


Designed primari:y for seaming rubber, but is also 
efficient fer forming, rolling or flattening unvulcanized 
rubber and plastics. Steel roll, size 1!2” x 1'2”. Heats 
quickly (A.C. or D.C.) to an effective heat level for 
working these products. Well made throughout for 
factory use. Has 5'2 feet of cord, high grade, hard 
rubber switch, and combination prong plug; but this 
can be varied to your need. Write for prices. 


HOGGSON & PETTIS MFG. CO. 


1418 Brewery St., Ncw Haven 7, Conn. 
Pacific Coast: H. M. Royal, Inc., Los Angeles 























Producers of synthetic resins, soaps, 
cosmetics, rubber, detergents, textiles, 
paints, varnishes, etc., use Woburn Fatty 
Acids in their processing. Our continuous 
research and development in these fields 
have proven so invaluable to our many 
customers that we have prepared a num- 
ber of technical Bulletins covering these 
various processes. We will be happy to 
send them to you upon request. 


WOBURN CHEMICAL CORPORATION (N. J.) 


1200 Harrison Avenue + Harrison Post Office 


KEARNY, N. J. 








Send for the 


WOBURN BULLETINS 
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Rubber Report for June, and press reports dated June 16 indicate 
that the trouble has spread to other rubber producing areas also 
and on a scale sufficiently serious to make necessary the declara- 
tion of a state of emergency in the districts involved. 

The earlier disturbances took place on Chang Peng Swee rub- 
ber estate near Segamat, and on a government run estate, both 
in Johore. Riots on the Segamat estate climaxed a period of un 
rest here las.ing about a month and following the sale of the 
formerly Chinese-owned estate to new European owners. The 
new management, it seems, found the predominantly Chinese labor 
force difficult and gave all one month's notice of dismissal. About 
a third of the laborers left almost immediately, but the rest 
decided to stay, threatening to take over the estate. Represen- 
tatives of the owners and of the union were met with hostility 
and violence, and a riot squad sent to investigate the disorders 
was attacked by more than 200 Ch ne se armed with spears, stones, 
ead pipes, and bottles. In line with the new policy ot the Fed- 
eration Commissioner of Police, force was met with force; seven 
laborers were killed, and ten more injured. None of the police 
Was seriously hurt. 

At the government-run estate Chinese laborers set fire to the 
es.ate factory, causing serious damage. The estate is an “enemy 
estate,” controlled by the Custodian of Enemy Property. About 
the time of these occurrences, as trouble was anticipated as the 
result of the proposed eviction of 70 laborers, ihe two Selangor 
estates concerned were surrounded by police 

Precise details as to the cause of the disorders occurring about 
the middle of June are not yet available, but it seems that 
Chinese Communis.s committed five murders in rubber areas; the 
victims included three British planters and two prominent 
Chinese. 

Tt is doubtful whether these occurrences have really taken 
residents in Malaya by surprise. For some time it has been clear 
that not all the lawlessness naturally following the Japanese sur- 
render was completely stamped out. Acts of violence and otf 
intimidation by assorted bandits and robbers, chiefly Chinese, 
have been taking place right along. To be sure, there have been 
some deportations of late, bui the opinion is pretty general that 
criminals have all too frequent'y been treated with less than the 
necessary severity. It must be admitted that since the liberation, 
justice pursues a much more deliberate pace and punishment has 
been almost mild in comparison with that customary under the 
Japanese, and no doubt this policy has resulted in an unwonted 
boldness on the part of criminals. Lawlessness is contagious 
and, especially under the expert stirring up by political agitators, 
was bound to spread to the ordinary sufficiently law-abiding 
laborers. The task of the agitators was unfortunately rendered 
all the easier by the fact that the laborers did have genuine 
grievances. Large numbers of them came out of the war under- 
nourished, diseased, and homeless. The government and _ private 
employers have done much to improve the circumstances of labor, 
but there is still a lack of decent housing, and more important, 
the general cost of living is high, espe cially in Johore, the center 
i most of the trouble. Wages have been increased, but apparently 
not soon enough to undo the work of the agitators. 

But now that the government has authorized the police to act 
vith greater severity it is hoped that law and order Will soon be 
restored on estates. 

However the restoration of discipline on estates will inevitably 
be accompanied a drop in production, Lockwood's Malayan 
correspondent believes, and accordingly estimates production for 
1348 and 1949 as below: 








650,001 





300,000 





5 00 
Indo-China beacause 30, 5 00 





The estimate of smaller production in 1949 is based on the 
expectation of the spread of labor troubles to other producing 
areas. In view of the political unsettlement still current in 
Netherlands India, 1949 labor troubles there are expected to 
exceed those of Malaya in 1948, 


Malayan Industry Notes 


The cooperative Department is contemplating extension of co 
operative marketing schemes for rubber small-holders. 

The Rubber Research Institute in Malaya will undertake re- 
search on latex to improve its quality before it leaves for 
manutacturing countries. 
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The Incorporated Society of Planters is to develop a technical 
scheme of education for planters with the aim of setting up a 
professional qualification standard jor all planting executives in 
the Malayan planting industry. In addition the Society is to 
draw up and negotiate an agreement of minimum service terms 
and, furthermore, will attempt to secure representation on all 
bodies appertaining to legislation and cost of living. 





NETHERLANDS INDIA 


The news from Netherlands India is favorable. Ever since 
the Dutch advance in July, 1947, when 70° of Java’s present 
rubber area and 61¢¢ of the East Coast of Sumatra rubber plan- 
tations were brought under Dutch control, progress has been 
steady in the rehabilitation of the increasing number of estates 
being turned over to owners. In the reoccupied districts in Java 
there are 393 rubber estates, of which 171 had been turned back 
to owners by the end of 1947, with production resumed on 90. 
By the end of March, 1948, the number of estates returned to 
owners had risen to 188, with 115 in production. In Sumatra, 
134 rubber estates came under Dutch control; 78 had been taken 
over by the end of 1947, with production resumed on 46. By the 
end of last March, 73 estates in East Coast of Sumatra were in 
produciion. 

In both Java and Sumatra about 50° of the estate factories 
were found to be practically in running order; while a large 
proportion of the rest were easily repairable. A few of the fac- 
tories on Sumatra estates were seriously damaged, but a 
fairly large number of badly damaged factories were noted on 
Java estates. 

Important factors in the upward swing here are the improving 
security conditions in the interior of Java and Sumaira and the 
increasing supplies of food available to labor, with a consequent 
decrease in their cost of living. It is also to be noted that labor 
is returning to plantations in increasing numbers. 

Exports of crude rubber from Netherlands India in 1947, in- 
cluding shipments from all sources, that is also from the republi- 
can territory of Sumatra and rubber smuggled from Dutch-con- 
trolled areas, are estimated to have totaled 295,150 tons; of this 
amount, only 85,323 tons were officially recorded. Very little of 
the total rubber exported in 1947 was grown on estates. 

According to advices received by the United States Department 
of Commerce, total rubber exports in the first four months of 
1948 are estimated at 117,946 tons, including total exports of 
45,651 tons from Dutch-controlled areas, and 72,295 tons exported 
to Malaya from Indonesia. 

Estimates for 1948, total 360,000 tons, including 80,000 tons 
from Sumatra estates, 30,000 tons from Java estates and 250,000 
tons from native holdings in Borneo and Southern Sumatra. 





SIAM 


Statistics for the first quarter of 1948 revealed unusually large 
rubber exports from Siam, which shipped 20,320 long tons of 
rubber to the United States and 2,804 long tons to Malaya, a 
total for the quarter of 23,124 long tons. This amount compares 
with total exports of 53,000 tons in the whole of 1947. However 
it remains to be seen whether Siam will be able to maintain this 
high level the whole year. 





AUSTRALIA 


Vickers, Ltd., has acquired the business of Charles Ruwolt Pty. 
Ltd. Melbourne. The Ruwolt works, which employed more 
than 2,000 men, produced machinery for the rubber and engi- 
neering industries. 

Dunlop Rubber (Australia), Ltd., has received permission to 
buy a factory at Bairnsdale, from Bairnsdale Food Products, 
Ltd., now in liquidation. 

In association with A. E. Charlesworth, Melbourne, Bintex, 
Ltd., of Yorkshire, England, has formed Binlatex (Australia), 
Ltd. The company, which has a capital of £100,000, is to manu- 
facture foam latex cushioning in premises having floor space of 
60,000 square feet, purchased in Port Melbourne. A. E. Charles- 
worth is managing director of the new concern. 
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SOUTHEASTERN CLAY CO. 
AIKEN, SOUTH CAROLINA 


Sales Agents 


HzRRON BROS. & MEYER Akron 
HERRON BROS. & MEYER New York 
C. M. BALDWIN Chicago 
ERNEST JACOBY & CO Boston 
The C. P. HALL CO. of Calif Los Angeles 


HARRISONS & CROSFIELD ‘Canada’ Ltd. Canada 





Pott, on en) 


CUMJI\ 











LONDON | 
H. A. Astlett & Co., Ltd 


TORONTO 


H. A. Astlett & Co., 
(Canada) Ltd. 


AKRON 


309 Second National Bldg. HI 


Akron 8, Ohio 


RUBBER 


LIQUID 
LATEX 


BALATA 
BURLAP 











H.A. ASTLETT & CO. 


27 William St. 








New York 5, N. Y. 
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“DIAMONDS “are leak-proof! 





REVOLVING JOINTS (ilustrated) 


—are made in a complete range of sizes from 1” to 214” 
roll connections for use on rubber mills, mixers or any 
other steam heated or water cooled roll. Patented con- 
struction prevents leaking. Specially compounded molded 
gasket lasts 14 months on average in severe service —easy, 
quick and inexpensive to replace —no tight packing to act 
as brake on roll. 


SWING and BALL JOINTS ..« 


—for use on rubber and plastic molding presses. Especially 
constructed to offset expansion and contraction caused by 
sudden change from high pressure steam to cold water. 
Permanently ends leaking nuisance. Ball joints recom. 
mended to correct misalignment in any hook-up. 


Bulletin and Prices upon request 


DIAMOND METAL PRODUCTS CO. 
406 MARKET ST. ST. LOUIS 2, MO, 


Majestic Import & Export Co., Sole Export Agents, 
721 Olive St., St. Louis 1, Mo., Cable address ‘‘Hermpopper™ 











“TIRE MOLDS 
SPECIAL MACHINERY 


TEAR TEST EQUIPMENT 
ve 


Fair Prices 
Reliable Delivery 
Good Workmanship 
Ww 


Your Inquiries are Solicited 
1 











THE AKRON EQUIPMENT CO. 
AKRON 9, OHIO 
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INDO-CHINA 


All reports concerning Indo-China concur in their representa- 
tion of a country whose economy is in danger of being completely 
undermined by the struggle between the French and the Viet- 
Nam. Rubber is the most important export product here and 
before the war was grown on about 275,0.0 acres. Today it is 
estimated that not more than 102,250 acres are being exploited 
Attacks on tappers, supervisors, and European planters, as much 
as the scorched earih policy of the Viet-Nam resulting in the 
burning of numerous plantations, are responsible for the sharp 
decrease in the rubber area now worked and the consequent de- 
cline in exports. Not a month goes by without its tale of serious 
acts of sabotage and murders. Lockwood's Rubber Report for 
June states that 28 out of 300 rubber growers have so far been 
killed. From a report by the Union des Planteurs de Caoutchouc 
it is learned that in last March a manager of one of the planta- 
tions of the Indo-China Rubber Research Institute, M. Saligne, 
was assassinated; while a manager of the Soc. des Plantations des 
Terre-Rouges, one of the most important rubber . here, 
was shot by attackers armed with tommy-guns. Besides several 
attacks have occurred on the villages of workers on the planta- 
tions of the Institute. 

Despite the many acts of terrorism and sabotage, various plan- 
tations and the Rubber Research Institute coriinue to carry on 
as best they can, and with the collaboration of the loyal elements 
among the natives have even succeeded in making some headway. 

Outputs in 1947 amounted to about 38,500 tons, and according 
to Lockwood, provisional figures for the first third of 1948 show 
an increase over the corresponding period of 1947; the compara- 
tive totals are 9,982 tons and 7,312 tons, respectively. 
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Affairs of Etablissements Bergougnan 


At its annual meeting, held in March, Etablissements Ber- 
gougnan reported gross proceeds for the period 1946-47, of 333,- 
147.822 francs. Expenses and various charges were 293,587,487 
francs, 107,623,970 francs above the total for the preceding busi- 
Net profits were 39,560,335 francs, and the dividend 


ness year. d 
The capital was increased from 


came to 135 francs per share. 
100 million to 200 million francs. 

The company was able to report continued progress and pro- 
duction at a satisfactory rate despite difficulties, such as the 
failure of replacement equipment ordered from abroad to arrive. 
A new shop for boots is in production, and construction on a new 
reclaim shop is progressing. The company has resumed relations 
with its London house; the Belgian branch is showing satisfac- 
tory results; while from Indo-China, the Société des Caoutchoucs 
de l’Indochine reports that it has so far escaped the most serious 
difficulties attending the present situation in that territory. 

Police action undertaken June 15 to dislodge sitdown strikers 
at the Bergougnan tire and rubber factory at Clermont-Ferrand, 
the center of the French rubber industry, touched off a series of 
sympathetic strikes in which an estimated 50,000 workers were 
involved and about 200 were injured on both sides in the furious 
fighting that ensued. 

It seems that the trouble started when the unions rejected 
Bergougnan’s offer of an increase of two francs an hour instead 
of the six francs demanded. About 180 workers seized the plant 
and announced a sitdown strike. Some hours later special police 
surrounded the factory and demanded that the strikers surrender, 
but instead the latter summoned workers from the near-by huge 
Michelin factory to join them. A fight developed in which strikers 
hurled bottles of sulfuric acid and tear-gas grenades at the gov- 
ernment forces, which replied with tear-gas until reinforcements 
made it possible to overcome the main resistance. 

The following day sympathetic strikes were called all over 
France by the Communist-led Confederation of Labor. In Cler- 
mont-Ferrand business virtually stood still, and all rubber work- 
ers had left their jobs; 13,500 sympathy strikers at Michelin 
seized the plants, but later turned their sympathy strike into a 
walk-out in support of demands for seniority bonuses. 
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Reports dated June 18 indicate that labor tension had been con- 
siderably eased by the removal of most of the special police sent 
wv oust the sitdown strikers. An official of the Communist-led 



























; rubber workers’ union reportedly indicated that there was a great | STEAM 
a possibility that 20,000 union workers in the Michelin and Ber- | 
te “é gougnan factories would be back at work on June 21. 
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- Production of Rubber Goods in 1947 
ed, Produced on the 
uch During 1947 France manufactured 82,288,968 kilograms of | very latest specially 
the pneumatic tires and tubes and 7,432,572 kilograms of retreads, | designed high-speed 
arp employing altogether 40,553,489 kilograms of natural rubber and drilling equipment 
de- 5,446,129 kilograms of synthetic rubber. Other manufactures in! permitting low cost 
ous the same year came to 82,465,496 kilograms, requiring 19,469,620 and fast delivery. 
tor kilograms of natural and 6,951,993 kilograms of synthetic rubber. 
een Details of the production of tires and the rubber consumed (in 
ouc kilograms) follows: 
ita- ” 
re Weight of Natural Synthetic SIZES UP TO 80 WIDE 
? *roducts ber ber 
des . a coped genre IN ANY LENGTH DESIRED 
er Automobile tires 62,981 1928 29,805,559 749,813 
e, Automobile tubes 4,780,432 a — — = 
ral Rives ties 528°122 LAKE ERIE Steam Plates fi . 
ita- Airplane tubes 4° 52,047 are smooth surfaced and , { 
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cle es J IS,9e 4439426 e ° ° . 
an- cocle tubes 17303687 T4417 drilled passages eliminate § 
on Tube tires 141,845 34,896 condensate pockets, assure ENGINEERING CORP | 
an ’ e 7 , . even flow of steam and uni- 
sce For the retreads, 3,096,504 kilograms of natural rubber and form temperature control BUFFALO. NY. USA. 
“ih 1,777,944 kilograms of synthetic rubber were used. throughout. 
_— The amounts of other rubber goods and the rubber consumed 
“e (in kilograms) in their production follow: PLACE YOUR ORDER TODAY 
—— of Natural Synthetic 
*roducts Rubber Rubber 
Cut sheet 80,286 81,22 ae LAKE ERIE ENGINEERING CORP. 
Calendered sheet , 280,177 ‘ 16,87 
—— -_ adhesives 4,643,361 MANUFACTURERS OF 
Slastic th ‘ 333,70 
Raiketiaed  tdite 9,028 782 13 HYDRAULIC PRESSES AND SPECIAL MACHINERY 
Hose and tubing 9,376,222 jE 
Belting 6,983,961 1, General Offices and Plant: 
Flooring and carpets, other than 
spongy 460,667 90,762 15,872 531 Woodward Avenue, Buffalo 17, New York 
Articles of sponge and cellular 
rubber 1,251,683 OFFICES IN PRINCIPAL CITIES AND FOREIGN COUNTRIES 
Footwear 8,258,581 4 
Soles and heels 18,780,369 ? 
Toys and sporting goods 1,050,982 
Sanitary and surgical goods 1,890,780 
Anti-corrosion linings 288,484 
Covers for machine rolls 300,537 
Garments, without textiles 8,429 
Other mechanical goods 15,236,242 3 
Small tires 2,198,962 
Hard rubber 2,017,290 
Electric cables = = —  Viaee. FY A 068,978 
er- 
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the The second meeting of the Rubber Committee of the Chemical AND NE \\ IN THEIR 
lve. Division of the Chamber of Technical Sciences, in the Soviet 

lew Zone of Germany, held on March 9, was attended by 80 persons 
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including representatives of the administration, science, and in- 
dustry. After the chairman, Prof. Franck, president of the Chem- 
ical Division, had outlined the main task of the committee as one 
of supporting and furthering the planning of the Rubber Section 
ot the Central Administration of Industry, with expert aid, Di- 
rector Berthold, of C. Muller, Berlin-Weissensee, was elected 
president of the committee. 

Next the following working committees were formed: Machi- 
nery; Raw Materials and Auxiliary Materials and Compounding 
Practice; Tires; Surgical and Dipped Rubber Goods; Mechanical 
Goods: Soles and Heels; Rubber Footwear; Prooted Fabrics; 
Rubber Solutions and Cements; Hard Rubber Goods; Testing 
and Research; Head Committee (Coordination of the Working 
Committees ). 

The personnel of the committees included a number of rubber 
firms well known in prewar days, including Deka, of Ketschen- 
dorf (tires); Elbe, Klein-Wittenberg (tires); Fromms Act. 
Friedrichshafen (surgicals) ; Fluegel & Polter, Leipzig (proofed 
fabrics) ; W rom & Baessler, Leipzig (surgical soft and hard rub- 
ber goods): C. Muller, Berlin-Weissensee (surgical and mechani- 
cals); slog Berlin-Weissensee (tires) ; Gummiwerk Erfurt. 
Erfurt (surgical goods); Zieger & Wiegand, Leipzig (surgical 
goods) ; Dietsch & Ilgen, Zeulenroda (surgical goods) ; C. A. Ad- 
loff. Tabarz (mechanicals) ; Blodner & Vierschrodt, Gotha (me 
chanicals) ; Thuringer Schlauchweberei, Waltershausen, (mechan- 
icals): G. & A. Thoenes. Radebeul (mechanicals) ; Grahneis & 
Borner, Zipsendorf, (heels and soles): Friedrich Wilop, (foot- 
wear); August Kibele, (hard rubber); Deutsche Kabelwerke 
Berlin (proofed goods) ; Mariendorfer Gummiwarenfabrik, Ber- 
lin-Mariendorf (proofed goods) ; and Veritas, Berlin-Lichterfelde 
(prooted goods). 
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Strain Tester for Rubber 


(Continued from page 517) 


Summary and Conclusions 


A tester for measuring the strain of rubber vulcani- 
zates, when subjected to a predetermined stress, is de- 
scribed. The operation of the tester and a description 
of the apparatus for cutting and measuring the test 
specimens are presented. With this equipment routine 
determinations of a point on the stress-strain curve can 
be made with greater accuracy and precision than has 
hitherto been possible with the usual stress-strain equip- 
ment. This strain test also requires less labor than the 
customary stress tests. 
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BOOK REVIEWS 


“Practical Latex Work.” H. J. Stern. Foreword by R. J. 
Noble. The Blackfriars Press, Ltd., Leicester, England. Second 
Edition, 1947. Boards, 47g by 714 inches. 107 pages. Price 8 6d. 

The first edition of Dr. Stern’s very useful little book, pub- 
lished in 1940, filled a need of a source of information on latex 
and latex processing for the plant. chemist and engineer that 
ed to be very valuable to those in the field or about to enter 

The demand for the book continued long after the available 
po were exhausted. This second English edition includes most 
ot the material of the first edition in a revised and improved 
form and new material on rubber thread and sponge and on syn- 
thetic latices. 

The various types of natural latices are greene in the first 
chapter, as before, together with vulcanized latex and artificial 
dispersions. The details of equipment, compounding ingredients 
and the processing of the latex, the necessary pastes and emul- 
sions, ete., are treated in the second chapter. 

The third chapter is devoted to the actual manufacture of 
dipped goods from latex, and the fourth chapter to the applica- 
tion of latex to textiles, fibers, and paper. Some mention is made 
ot the “Positex” process for textile impregnation in this latter 
chapter. 

The fifth chapter includes some discussions of processes involv- 
ing extrusion and latex sponge, and the sixth chapter offers 
some information on net prene, GR-S, and “Thiokol” latices, but 
this latter does not cover advances since early 1947, 

The book is concluded with a short section on calculating the 
cost of latex compounds. 


“A Toddler’s Guide to the Rubber Industry.” [D. Lowe. 
Distributed by E. E. Halsted, 84+ Longley Rd., London, S.W.17, 
England. Board, 714 by 5 inches, 67 pages. Price, &s./6d. 

This book is composed of a series of articles which originally 
appeared in The India-Rubber Journal from November, 1946, to 
February, 1947, and bore the explanatory sub-title, “Alice in 
Rubberland.” A satire on the workings of a rubber company, the 
book deals with the visits of Alice to the “Highly Successfu 
Rubber Co.” Although consistently amusing, the book manages 
to point a moral on inter-company rivalries and management 
policies. Among the satirical portraits of company executives 
presented in individual chapters are those on the chief inspector 
whose primary function is to serve as the sacrificial lamb; the 
purchasing agent who starts each day with the firm conviction 
that everything a seller offers is too expensive and inferior in 
quality; the chief chemist who keeps his knowledge to himself: 
the sales manager who does his work on the golf course; the 
chief engineer and works manager who constantly quarrel over 
machinery operation capacities; the cost accountant whose statis- 
tical analyses reflect his health and state of mind; the depart- 
ment foreman who must be broad shouldered because of all the 
blame heaped upon him; the company secretary who stands be- 
tween the company and the law and is disliked by both factions 
and the managing director who suffers from a severe case of 
“Tamit.” 


“Adventures in Man’s First Plastic. The Romance of Natural 
Waxes.” Nelson S. Knz 1ggs. Foreword by Walter J. Murphy. 
Reinhold Publishing Co., 330 W. 42nd St, New York 18. N. Y. 
Cloth, 9 by 6 inches, 344 pages. Price, $6.75. 

Written in the siyle of a romantic adventure, this book consists 
ot chapters or stories on the history and the production of the 
different natural waxes. Some of the stories ats the author's 
personal experience, such as those describing his expedition in 
the Amazon area for Cauassu wax and his trip in Texas search- 
ing tor candelilla wax. The author combines technical knowledge 
of his subject with an ability to write entertainingly. Added in- 
terest is derived from the many photographs taken by the author 
and by his side-excursions into other fields, such as exploration, 
botany, entomology, archaeology, and chemistry. Examples of 
these side-lights include a description of the growth and native 
tapping of Hevea trees in the Amazon: the chapter on wax 
through the ages which describes its use in religion, art. Egyp- 
tian mummy making, and other fields: the story of beeswax 
which contains a fascinating description of the life and activities 
of the honey bee; and the chapier on spermaceti wax which 
gives much interesting information on whaling. 
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“The Chemistry of Organic Cyanogen Compounds.” Vart 


kes Migrdichian. American Chemical Society Monograph Series. 


No. 105. Reinhold Publishing Corp., 330 W. 42nd St., New York 
18, N. Y. Cloth. 9 by 6 inches, 460 pages. Price, $12. 

This important contribution to the literature of organic chem- 
istry presents a great deal of factual information on cyanogen 
compounds, with emphasis on their chemistry and some informa- 
tion on methods of preparation. The vast field of organic cyano- 
gen chemistry has necessitated a certain amount of condensation 
and consequent loss in critical evaluation of data. In addition, 
major emphasis is placed on the older literature, and recent 
work in the field, which in some cases has drastically revised 
previous theories, has been largely ignored. As for nomenclature, 
the author has followed that given in his literature references 
with resultant inconsistency and confusion. The text is organized 
into 18 chapters, and there are comprehensive author and sub- 
ject indices. Despite its obvious shortcomings, the book should 
prove of great value to organic chemists, particularly those con- 
cerned with nitrogen and its reactions. 





NEW PUBLICATIONS 


“Annual Report on the Progress of Rubber Technology. 
Vol. X, 1946.” Published by W. Heffer & Sons, Ltd., Cambridge, 
England, for the Institution of the Rubber Industry, 12 White- 
hall St.. London, S.W.1, England. Paper, 9% by 7%4 inches, 132 
pages. Price, 4/6 to members; 12/6 to non-members. This edition 
of the annual report contains the following articles: “Historical 
and Statistical Review,” T. R. Dawson and C. J. Redfern; 
“Planting and Production of Raw Rubber, Latex, Gutta Percha, 
Balata, Chicle and Jelutong,” Mr. Dawson; “Properties, Appli- 
cations. and Utilization of Latex,” C. F. Flint; “Chemistry and 
Physics of Raw Rubber and Rubber Derivatives, Gutta Percha, 
3alata, Chicle, and Jelutong,” B. J. Habgood; “Synthetic Rub- 
ber,” W. J. S. Naunton; “Testing Equipment and Specifications 
Other Than for Latex,” R. G. Newton; “Compounding Ingre- 
dients, Accelerators, Antioxidants, and Softeners, Etc.,” J. 
Carrington; “Fibers and Fabrics,” Fletcher Chadwick; “Chemi- 
cal and Physical Properties of Vulcanized Rubber,” L. Mullins; 
“Tires,” L. R. Mernagh; “Belting,” N. G. Hiscox; “Hose and 
Tubing,” F. H. Puxty; “Cables and Electrical Insulation,” W. 
C. Barry; “Footwear,” R. C. Davies; ‘Mechanical Rubber 
Goods,” R. W. Parris; “Games, Sports Accessories, Toys, Etc.,” 
J. G. Anderson; “Rubber Flooring.” W. H. Reece; “Surgical 
Goods,” C. R. Pinnell; “Textile-Rubber Composites, Solvents, 
and Cements,’ W. N. Lister; “Cellular Rubber,” A. Cooper; 
“Hard Rubber,” R. J. Tudor; “Works Processes and Materials, 
Including the Treatment of Raw Rubber in the Factory and the 
Treatment of Vulcanized Rubber,” E. V. Bratby; and “Machin- 
ery and Appliances,” H. Willshaw. 


“Latex Foam.” Rubber Development Bureau, 1631 K St., 
N.W., Washington 6, D. C. 12 pages. This “fact” booklet on 
latex foam presents information on the product's composition, 
methods of production, uses, advantages, supply, and sources. 


“Indonex Plasticizers in Natural Rubber of Various Quali- 
ties.” Circular No. 13-22, June 2, 1948. Standard Oil Co. (In- 
diana), 910 S. Michigan Ave., Chicago 80, Ill. 4+ pages. Formu- 
lations and test data show the good results obtainable in two 
typical grades of mechanical goods compounds using Indonex 
with a high loading of SRF black and various grades of natural 
rubber from smoked sheets down to flat bark crepe. 


“Laurex in Natural Rubber.” Compounding Research Report 
No. 9. Naugatuck Chemical Division, United States Rubber Co., 
Rockefeller Center, New York 20, N. Y. 8 pages. Data show 
Laurex to be an excellent plasticizer for natural rubber and to 
be a stronger activator of thiazoles in natural rubber than stearic 
acid. The product is also shown to develop optimum physical 
properties in off-grade natural rubber stocks. 


“Vinylite Resins and Plastics—Forms, Properties, Applica- 
tions.” Bakelite Corp., 300 Madison Ave., New York 17, N. Y. 
38 pages. This booklet discusses the different types of Vinylite 
resins, describes and illustrates their applications, and gives tables 
of properties of the various Vinylite sheets, film, molding and 
extrusion compounds, Plastisols, and resin adhesives. 
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Publications of the British Rubber Producers’ Research Asso- 
ciation, 48 Tewin Rd., Welwyn Garden City, Hertfordshire, Eng- 
land. No. 86. “Some Thermodynamic Properties of High Poly- 
mers, and Their Molecular Interpretation.” Geoffrey Gee. 34 
pages. This booklet reviews some thermodynamical properties of 
high polymers with emphasis on recent work relating these 
properties to molecular structure. Although general in treatment, 
most examples refer to natural rubber. Subjects include equilib- 
rium in polymer systems, crystallization, second-order transitions 
and brittle temperatures, high elasticity, absorption of gases and 
vapors by polymers, and solubility and swelling of polymers in 
liquids. No. 87. “Kinetic Studies in the Chemistry of Rubber 
and Related Materials. Part IV. The Inhibitory Effect of Hy- 
droquinone on the Thermal Oxidation of Ethyl Linoleate.” J. L. 
Bolland and P. Ten Have. 10 pages. The mechanisms of anti- 
oxidant protection in rubber cannot at present be determined, 
but this mechanism can be identified in simple oxidation systems 
such as the autoxidation of ethyl linoleate with hydroquinone 
antioxidant. It is shown that one molecule of hydroquinone is 
converted to an inhibiting product for every two interactions 
between hydroquinone and peroxide radicals. 

No. 88. “Statistical Treatment of Polymer Solutions at In- 
finite Dilution.” W. J. C. Orr. 16 pages. Current statistical 
theories of polymer solutions are least satisfactory for dilute 
solutions. This paper is the first attempt to estimate the number 
of points at which a flexible molecule curls back into contact 
with itself and to discuss how this action depends on the heat 
of mixing. Results obtained are in rough agreement with experi- 
mental work on solutions of rubber in benzene. No. 89. “The 
Photo-Elastic Properties of Rubber. Part. I. The Theory of 
the Optical Properties of Strained Rubber. Part II. Double Re- 
fraction and Crystallization in Stretched Vulcanized Rubber.” 
L. R. G. Treloar. 22 pages. The study of double refraction pro- 
vides a rapid and simple alternative method for estimating devel- 
opment of crystallization in stretched rubber. The theoretical 
laws of photo-elasticity are worked out for a homogeneous strain 
of the most general kind. No. 90. “Syntheses in the Thiopyran 
Series. Part I. Tetrahydro-Derivatives.” Ralph F. Naylor. 6 
pages. The reaction of sulfur or hydrogen sulfide with geraniolene 
and dihydromyrcene produces considerable proportions of cyclic 
sulfides of the thiopyran series. In an effort to establish the 
structure of these compounds, 2,2,6,6-tetramethyl-tetrahydrothio- 
pyran and 2,2,6-trimethyl-6-ethyltetrahydrothiopyran are synthe- 
sized and, in a subsequent paper, shown to be the same as the 
reaction products of hydrogen sulfide with geraniolene and dihy- 
dromyrcene, respectively. No. 91. “Tensile Strengths of Pure 
Gum Natural Rubber Compounds.” Geoffrey Gee. 12 pages. 
The tensile properties of a range of pure gum stocks are reviewed 
and shown to depend on the amount of crystallization at break. 
The most important single factor in determining tensile strength 
is the degree of cross-linking. Vulcanization produces reactions 
which inhibit crystallization and thus reduce tensile strength, 
especially when the degree of cross-linking is large. These ideas 
explain the effects of swelling and tensile test temperature, and 
are used to discuss overcure, reversion, and aging. No. 92. “Large 
Elastic Deformations of Isotropic Materials. Part I. Funda- 
mental Concepts. Part II. Some Uniqueness Theorems for Pure, 
Homogeneous Deformation.” R. S. Rivlin. 50 pages. The general 
equations for relations between the stresses and strains in an 
inhomogeneously strained body are developed in Part I, and 
the problem of a body acted on by a simple set of stresses is 
examined in detail in Part II. These papers are the first of a 
series on the development of a fundamentally new approach to 
the mathematical theory of elasticity. 


“Commonwealth Engineering Co. Report on Operations, 
1947. Commonwealth Engineering Co., Dayton, O. 16 pages. 
This report describes the development and present status of the 
company and lists research projects under way, including work 
on vinyl films, a molding machine for thermosetting materials. 
cellular rubber, injecting molding of rubber, molding oven, heat 
sealing industrial tapes, and many others. 


_“G. B. Light Process Oil.” G. B. Report No. 1, March, 1948. 
Golden Sear Oil Co., P.O. Box 846, Oildale, Calif. 11 pages. 
[his report gives information on the production, specifications, 
properties, mixing, and compounding of the oil, and laboratory 
test data on its use in various natural, neoprene, GR-S, and 
blended rubber compounds. 


“Hercules Products.” Hercules Powder Co., Wilmington. 
Del. 20 pages. Brief descriptions are given of the composition, 
uses, and potential applications of the company’s products, classi- 
fied by chemical family groups. These groups include cellulose. 
synthetic resins, terpene solvents and chemicals, chlorinated 
products, dairy products, and explosives and sporting powders. 
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PORCELAIN/ 


Porcelain Glove Forms 


—for dipped rubber gloves, including linemen’s or elec- 
tricians’ gloves and surgeons’ gloves. Some are made from 
our own stock molds and others from customers’ molds. 

Write today for our new catalog covering rubber glove 
and other forms for dipped rubber goods. Prompt atten- 
tion given to requests for quotations based on your 
specifications or stock items. 


The Colonial Insulator Company 


993 Grant St. Chicago Office: 
Akron 11, Ohio 2753 W. North St. 

















Charles T. Wilson Co., Inc. 


120 WALL ST., NEW YORK 5, N. Y. 


* 


Plantation and Wild Rubbers 
Synthetic Rubbers 
Liquid Latex 


Balatas, Guayule, Gums 
. 


Distributor of 


GR-S Synthetic Latices 


By Appointment of Office of Rubber Reserve 





BRANCHES AND SALES REPRESENTATIVES 
Charles T. Wilson Co., Inc., United Bldg., Akron, Ohio 
Ernest Jacoby & Co., 79 Milk St., Boston, Mass. 
Reinke & Amende, Inc., 1925 East Olympic Blvd., Los Angeles, Cal. 
Charlies T. Wilson Company (Canada) Ltd., 406 Royal Bank 
Building, Toronto, Canada 
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COLORS for RUBBER 


Red Iron Oxides 
Green Chromium Oxides 
Green Chromium Hydroxides 
Reinforcing Fillers 
and Inerts 


C. K. WILLIAMS & CO. 


Easton, Pa.—E. St. Louis. Ill.—Emeryville, Cal. 








GRANULATED CORK 


FOR EXTENDING RUBBER 
SOUTHLAND CORK COMPANY 


NORFOLK, VA. 


P. O. BOX 868 














INDUSTRIAL RUBBER GOODS 
BLOWN — SOLID — SPONGE 
FROM NATURAL. RECLAIMED. AND SYNTHETIC RUBBER 


THE BARR RUBBER PRODUCTS CO. = SANDUSKY 











CONSULTANTS & ENGINEERS 


BERLOW AND SCHLOSSER CO. 











and Technical Service 

wt ringer s—Mechanicals 

Molded Specialties—Cut Rubber Thread 

401 INDUST RIAL TRU ST BUILDING 
PROVIDENCE 3, R. 








PHILIP TUCKER GIDLEY 
T ARCH IN RUBBER 








Cher 












and physical tests, for llas, product 
development, new plant cx , and engi- 
neering. 
Fairhaven Massachusetts 
FOSTER D. SNELL, INC. 
be logical, engineering and medical staff 
es are prepared to render 





you Ev ‘ery Form of Chemical Service. 
Ask for Booklet No. 15, “The Chemical Consultant 
and Your Business’’ 


29 W. 15th St. New Work 11, N. Y. 











The JAMES F. MUMPER Company 
ENGINEERS 


Plant location, examinations and reports. Layouts, buildings, and 
services engineered for economical operation. Special machinery, 
line production to REDUCE COSTS. 


313-14-15 Everett Bldg. Akron 8, Ohio 











Whe 1, Comnoundir mendh> Boacertin con Pp g 4] 
VW nere the ompounding and Engineering probiems or the 


Manufacturers may be solved. 











1948. Esso Stand- 
ard Oil Co., 15 W. 51st St., New York i. t Y. 8 pages. Ter- 
van 2800 is a blend of refined paraffin wax and Vistanex. This 
report gives information on the development, properties, and 
applications of the material, including use as an aid for anti-sun 
materials in rubber compounding and use in sealing and coating 
compounds of various types. 


“Tervan 2800.” Esso Technigram. May 


“Rubber Antioxidant PDA-10.” Research Report No. 1. 
Benson Process Engineering Co., Eden, N. Y. 4+ pages. Exten- 
sive laboratory test data compare PDA-10 with commercial anti- 
oxidants in typical natural rubber tread and white stock recipes. 
PDA-10, an antioxidant selling for 37-42¢ a pound, is shown to 
be compar able to BLE, BLE Powder, AgeRite Hipar, Perma- 
lux, and phenyl-beta-naphthylamine. 


“How to Select the Right Oven a Your Process.” Gehn- 
rich & Gehnrich = Woodside, L. I.. N. Y. 32 pages. “Design 
Increases Sales.” Barnes & Reinecke, Inc. Chicago, Ill. 4+ pages 
“Permanent Magnet Sub-Assemblies.” General Electric, Pitts- 
field, Mass. + pages. “Bi-Monthly Supplement to All Lists of 
Inspected Appliances, Equipment, Materials.” April, 1948 
Underwriters’ Laboratories, Inc., 207 E. Ohio St., Chicago 11, 
Ill. 83 pages. Publications of American Standards Association, 
70 E. 45th St.. New York 17, N. Y. “Standards and Top 
Management.” 12 pages. “Democracy in Action.” 19 pages. 
“Yale Hand Lift and Worksaver Pallet Trucks.” Yale & 
Town Mig. Co., Philadelphia, Pa. 20 pages. “Approved Equip- 
ment for Industrial Fire Protection. 1948 Supplement.” Asso- 
ciated Factory Mutual Fire Insurance Cos., 184 High St., Boston 
10, Mass. 8 pages. 
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the new 4-MB 
Geuch ts 


ty fee 
GUILLOTINE 
Cutter 


Specifically designed. and of 
sturdy construction, for cutting 
cured and uncured rubber or 
rubber like materials. 





BLACK ROCK “FC.CO 
BRIOCEPORT, CONN USS 
na 


Faet.. vandied.. 


A roller type stop enables 
cutting rates up to 500 per 
minute. 


“WRITE FOR FULL PARTICULARS 


|. en Ge cokes Get sco cen 
175 Osborne Street 





Bridgeport 5, Conn. 


N. Y. Office, 261 Broadway 








MARBON'S'==:’S-1 
SYNTHETIC RESINS 
USE WITH SYNTHETIC RUBBERS 


FOR NONMARKING SOLES, 


HEELS AND TOPLIFTS 
TO OBTAIN 


* EXCELLENT ABRASION 
RESISTANCE 


* SUPERIOR TEAR RESISTANCE 
* HARDNESS AND STIFFNESS 


FOR DETAILS AND SAMPLES 
WRITE OR WIRE 


MARBON CORP., GARY, IND. 
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CRUDE RUBBER 


Commodity 
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probably lower the Hevea latex price and 
prompt additional usage in tires. 

Mr. Nolan gives April receipts of Hevea 
latex as 2,283 long tons, dry weight, the 


lowest figure of the past four months. 
April consumption of 2,051 long tons was 
only slightly under the record total of 2,185 
HE New York Outside Market for rub: — long tons in March. Hevea latex stocks at 
ber c ued to be quiet during June. the end of April totaled 8,314 long tons. 

ng interest varied from dull Production of GR-S latex during April 
with purchases being made was 1,900 long tons, dry weight, and an 











to mo 
in limited lots. In general the larger con- — estimated 1,842 long tons were produced 
sumers ned out of the market except during May. 





spotty interest in off-grades for 










£U8 ! i 5 
third- and fourth-quarter delivery. Most of iat 
t was done by the smaller com- i 

i Yemand centered in the third Fixed Government Prices* 

‘re Were some reports of gov- Guayule 

ernment stockpile buying concentrated in Guayule (carload lots) ......seree .. -$0.17% 
October-December deliveries. Despite slow Latex* 
demand and considerable resistance to price Hevea, normal (tank car lots) ........ 


Centrifuged (tank car lots 


GR-S, T 2 (tank car lots 





market undertones were firm, 















and the strength of market reflected ( 

the good p sitions of the London and the ese CEPOE. GTHME) 25466020606 
apore physical markets. Types 3 and 4 (tank car lots) ....... 
he spot price tor No. 1 ribbed smoked 

sheets was 22.88¢ on June 1, fluctuated be- 

tween 22.50¢ and 23.13¢ during most of the GODAD, SAYINDE) accainceeicssce 

mont closed at 22.75¢. A good deal Less carload, drums) ......+++- 
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deliveries, and this policy was No. 1X Ribbed Smoked Sheets ........ .23 
%§ * Ls - aT a6. Date wey Crane 29 
the prices tor July-September, 1X Thick Pale Latex Crepe .....-.-. 29 
Pes -» 2) 9EA and 22 0Ne 1 Thick Pale Latex Crepe ........ pee oe 
TWEEN S2.20F aNd £0.UUC 2 ! le Baten Creve G.cc ie secc0 6 .28% 
1, and tor October- 3 SS ee rere - 283% 
1 between 12 Latex Crepe Sr 
atve 1 atex Cref oJ 
e .ower quailty ? atex Cr wY 
the No. A] smoked 3 Latex C 28% 
3855 






between  21.00¢ 





l Brown ... 
Synthetic Rubber 
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at I creased tire production n t 
ther re t exports were encountering the 
ss ther usual difficulties of export licenses and 
Such s¢ g foreign dollar shortages. Production of re 
ver cl i at ad level 
current te preliminary April sta- 
s! ¢ she l | tistics reclaimed rubber industry 
tter s | increased plantation are now available. Production of reclaim 
bor and operating costs. A. substantial during March totaled 24,089 long tons; 
lecline in smoked sheet prices would consumption, 24.362 long tons; exports, 
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{ Write to the country’s leading makers 

H Pree ent arian, | Balata, Gutta Percha 

' 7 . . 

| CLAREMONT WASTE } oma 

qt) 

' MFG. co. | Brazilian & Far Eastern 

{ CLAREMONT N. BH. jf Chewing Gum Raw Materials 
\ The Country's Leading Makers 

Baan 





The term 


“COTTON FLOCKS” LITTLEJOHN & CO., Inc. 














does not mean cotton fiber alone 
° 120 WALL STREET 
EXPERIENCE NEW YORK 5, N. Y. 
over twenty years catering to rubber manufacturers 
CAPACITY 
for large production and quick delivery 
CONFIDENCE CRUDE & SYNTHETIC RUBBER 
of the entire rubber industry NATURAL & SYNTHETIC LATEX 
KNOWLEDGE 


of the industry's needs | 


QUALITY Fiw 
acknowledged superior by’all users are important | YD) S 
and valuable considerations to the consumer. 









































BROCKTON / TOOL 0 COMPANY, 


Central Street _QUALITY MOULDS FOR ALL PURPOSES South Easton. Mass. 


THE FIRST STEP—A QUALITY MOULD 














LONG ON SERVICE... AND SAFETY .. . DEPENDABLE FLEXQ JOINTS 


service, Flexo Joints have proven 
ompressed air, 





Through year after year of safe, trouble-free 
their superiority in the Rubber Industry — wherever steam, 
water or other fluids are conveyed to moving feed lines. 


Supplied in four styles for pipe sizes from '4" to 3 


FLEXO SUPPLY CO., 4651 Page Blvd., St. Louis 13, Mo. 


In Canata: S. A. Armstrong, Ltd, 115 Dupont ‘st. Toronto 5, Ont TYPE “'H 











TYPE “A 














INTEGRITY SERVICE 


QUALITY 
6, YEARS WITHOUT REORGANIZATION 


BELTING 


Transmission—Conveyor—Elevator 


PACKING 


Sheet & Rod Packings 
HOSE for every condition 


for every purpose 
Water—Fire—Air—Steain 





Mechanical Specialties of Every Description 
HOME RUBBER COMPANY 
Factory & Main Office 
TRENTON 5, N. J. 


LONDON: 107 Clifton St., Finsbury CHICAGO: 168 North Clinton St. NEW YORK: 80-82 Reade St.‘ 
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Reclaimed Rubber Prices 
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Ye restricted activity of the scrap rut 
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first five months this year rayon deliveries Phe return of confidence and interest in 
lave totaled 447, 600,000 pounds, 17°c above the market late in the month was almost 
the corresponding 1947 period. entirely due to the last-minute action of 
May rayon filament yarn deliveries to- Congress on three bills, all vitally impor- 
taled 69,900,000 pounds, of which 46,100,- tant to the market. The first of these meas 
( pounds were viscose and cupra and ures was the restoration of almost all the 
3,800,000 pounds were acetate. Rayon funds cut trom ECA by the House Ap 
l 1 tow shipments during May propriations pg The second was 

ed to 23,700,000 pounds, consisting h geri the $15,000,000 revolving 
16,200,000 pounc ds —— yw 7.500.000 1 1c! will provide tor the shipment 
acetate. Rayon stocks held by pro- ( cotton to areas occupied by the Army 


cers at the e 
, OF t 
Viscose 





ls were 


iS Were stk 





Rayon Prices 
Yarns 















































nd of May totaled 12,400,000 The third measure was the adoption ot a 
his Siti. 6,300,000 pounds farm bill which will provide for a loan of 
‘ arn. 2.400.000 90% of parity tor the 1949-1950 crop cot- 
a and 3,700,000 
tat inch middli ig spot price was 
; high-tenacity rayon 1e 1, reached the monthly high 
‘ies are listed in June 2, secs and fluctuated 
37.00-38.50¢ range during most of 
th, and closed at 36.89¢ on June 
‘ptember futures prices showed the 
$0.5 so.55 lovement as spot prices, although to 
5 si lesser degree. September fu- 
35 : tures were 34.79¢ at the start of June, 
oe “+ reached the peak of 34.97¢ on June 2, and 
=4 closed the month at 33.54¢. 
. Fabrics 
The cotton gray goods market continued 





s relat ively quiet tone during June. Drills 
twills were generally slow, with most 
1:iness being done in small lots for third- 
quarter delivery. Some observers saw signs 
of shakiness in drill and twill nrices that 
ight result in price revisions in the near 
The osnaburg market was virtually 
istill during the early part of 
ward the middle of the month 
rs reduced osnaburg prices and at- 
substantial business. The 40-inch 
2.11 yard goods dropped from 25¢ 
while the 40-inch 32x28 3.65 yard 

























j went from 18¢ to 17¢. 
( Some nearby business in sheetings de- 
sate me vel “ed in fairly small volumes, but most 
: cot umbers remained in the doldrums, and 
: Tol prices continued weak in some construc- 
31.05 tions. Fe Mc wing a period of fair activity 
in chafer fabrics during the first week in 
NARROW trading range character- June, trading in these goods tapered off. 
A ized cotton prices on the New York \ moderate amount of the chafer fabrics 
Cotton Exchange during June. A strictly sold were for August delivery, but the tire 
ial trading market prevailed, al trade was said to be pretty well covered for 
ly controlled bv techni v deliveries. 
situation is expected to las and belting ducks moved in small 
crop staples no when the s and were priced at 68.50¢; while 
r n of acquiring spot cotton may cat l nvm bered ducks continued to be quoted 
ten C increase in prices, eciall]) 39° ff the list price. Enameling ducks 
@ d start buying. Tl oc- vith most sales being made 
is not believed likel lv in view of 72-inch construction to the 
ney’s “spread-out” buying policies ( 
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DAY RUBBER 
DISSOLVERS 


TYPE 


300 
Gallon 
dissolver 
with 
vertical 
motor 


drive 








The wide range of viscosities which this dis- 
solver will handle, together with a variety in 
design of the agitator, provides a wide range of 
applications. When extreme violent mixing ac- 
tion is required, they are equipped with diffu- 
sion rings insuring adequate mixing action in 
the shortest possible time. 

Built in working capacities of 80, 150, and 300 
vallons. 


THE J. H. DAY CO. 


CINCINNATI 22, OHIO 

















Regular and Special 


Constructions 
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COTTON FABRICS 


Single Filling Double Filling 


and 


ARM Y 


Ducks 


HOSE and BELTING 


Ducks 
Drills 


Selected 


Osnaburgs 


CurraneBarry 


320 BROADWAY 
NEW YORK 
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Malayan Rubber Statistics 
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Foreign Imports of Rubber in Long Tons 


Singapore Imports from 
Wet Rubber 
















s for April, 1948, |! een received from Singapore by way of Malaya House, R (Dry Weight) 
n, W. C. 2, Eng 5 
95 
Ocean Shipments from Singapore and Malayan Union—In Tons ~ase 50 
O06 ce 
1,049 52 
47 2 
Shee Crepe 666 38 
2,988 1 
8,647 4,415 
Singapore ~— 
Expor 16,758 4,658 
r er s Ss iS 
1 
791 51 17 
210 89 2 Federation of Malaya Imports from 
1,618 Burm 376 46 
4 5 240 26 
626 854 784 
420 350 = 
4 1 344 16 1,470 856 
23 s 1 
i 390 Dealers Stocks 
1844 - 29 1,587 187 S5 66 Tons 
1.484 205 3,297 Singapore 54,635 
1,938 6 3S4 Penang & Province Wellesley 15,445 
64 77 1,281 31 16 17 ToTaL 70,080 
50 125 1,530 
367 7TO4 Q 
oy sae Te 12 “4 18 Port Stocks in Private Lighters and 
3 6 3 } . 
172 ri 4 Railway Godowns 
America 30) 1 Pen t esley 6,592 
1 P 200 
22 11,981 
100 $151 11,361 
75 270 
65 16 162 = ane 
“p4 Total 30,404 
10 
) 140 
843 181 00 1 15 
2.109 1.206 4.588 548 39 13 
1.544 1,523 12,612 514 25 $36 estimate 
5.546 4,175 5,389 1,367 316 672 OTR 5 65s4es 66,408 





























80,386,801 73,924,796 
rs, a extenders 
ve 
x 1€ 
esSar ring erial 
€ € rT # 
s, acr 2 ester res 





D synth sins 
, 5,746,104 5,054,580 
S6H5.389 929 881] 
746,816 651.637 
3,389,537 3.159.761 
1,737,741 1,790,826 
18,338,089 17,370,124 
5,283,795 4,379,839 
28,749,162 6.700.550 
4,596,974 4,183,184 
1,671,182 1,737,401 
555,516 851,538 
6,822,672 6,772,123 
10,226,219 8,382,160 
7,784,527 5,980,191 
2,414,438 2,102,156 

7 823,309 7,601,313 

+ 1,531,470 1,950,604 


19,553,744 17,634,264 


7,676,956 7,799,601 





313,837 
991,170 
=54 


T7687 


3,611,012 


12 


928,026 
715,665 


339,198 


.593,901 


200,142 
221,908 


694,366 


7,116,416 


717,696 


537,151 


3,053,490 


),767,151 


679,557 
,037 349 
639,313 


5,186,436 





77,446,471 
12,885,511 


71,685,554 
40,546,186 
21,069,109 

193,969,462 


63,455,641 


$19,040,398 


48,553,622 
15,948,902 

9,789,063 
74,291,587 
94,990,618 
66,425,689 
17,235,802 
73,113,506 
27,062,369 
183,837,465 

85,978,117 


850,155,721 











Fluorescent Lighting Fixture with Decorative Plastic 
Shield 


Plastic Shield for Lighting Fixtures 
A NEW line of plastic shielded, modern, fluorescent fixtures, 


designed to light and decorate every room in the house, is 
being made by Markstone Mig. Co., Chicago, Ill. In this fixture, 
light is softly diffused through a ribbed plastic shield that fully 
encloses the fixture and prevents dust or insects from collecting 
inside. 

Manufactured by United States Rubber Co., Rockefeller Cen- 
ter. New York, N. Y., the plastic shield is said to be light in 
weight, shatter-proof, unaffected by normal temperature changes, 
easily cleaned with soap and water, and will not discolor with 
age. The shields are made in attractive patterns, both in soft 
monotones for the living room, dining room, bedroom, bathroom, 
and den, and in bright colors for the kitchen and breakfast nook. 
A gay children’s pattern is also available for the nursery and 
playroom. 

The decorative effect of the fixture is further enhanced by rich 
color trims at each end, available in jeweler’s gold, chrome, rose, 
blue, and Chinese red. The fixtures vary in length from 17 to 50 
inches. They can be easily installed by home owners, either by 
aitaching to a standard ceiling light holder or by mounting flush 
with the ceiling. 


woiA RUBBER WORLD 























July, 


er 


it) 














GENERAL RATES 


Allow nine words for keyed address. 








ALL CLASSIFIED ADVERTISING MUST BE PAID IN ADVANCE 
Effective July 1, 1947 
SITUATIONS WANTED RATES 
Light face type $1.25 per line (ten words) Light face type 40c per line (ten words) Light face type $1.00 per line (ten words) 
Bold face type $1.60 per line (eight words) Bold face type 55c per line (eight words) Bold face type $1.40 per line (eight words) 


Address All Replies to New York Office at 
386 Fourth Avenue, New York 16, N. Y. 


SITUATIONS OPEN RATES 


Replies forwarded without charge 











“SITUATIONS WANTED _ 


LYSICS,. ENG JINEERING, 
> ENGINEER. id 


at gag WORK: CHEMISTRY, I 
organization, by an experienced CONSULTI 
Box No. 143, care of Inpia RUBBER WORL 





I 
N¢ 
1), 


RUBBER CHEMIST, Sc.B., SEVERAL YEARS’ EXPERIENCE 
formulation and evaluation natural and synthetic rubber compounds 
for electrical goods, desires position with future. Details and refer- 
ences on request. East preferred. Single. Address Box No. 143, 
care of INDIA RUBBER WORLD. 


_ Rl B BER TECHNOLOGIST, Ch.E., NINE YEARS’ EXPE RIENC E 
mg ing, and reclain Page crudes and synthetics. lJesires . 


rried. Age 35 





or tec il sales. Ma 

144, care of ace RUBBER WORLD. 

CONNECTION WANTED WITH TIRE MANUFACTURING COM- 
pany. Have 30 years’ experience in experimental work specializing 
in air bags. Have my own patentable never-leak valve. Address 
Box No. 145, care of INDIA RUBBER WORLD. 

~ REGISTERED MECHANIC AL gg ea THOROUG HHL EX- 

t in t rrodu of hose and ing in th 


V-belts. Speci: 














a position 


Address 





care fig Ixpta RUBBER 





_ CHEMIC AL EER WITH Ro (gals Gao 


r EXPERI 
Molded and p 








Rk WORLD, 
_ TIRE ‘CHEMIST- FIVE YEARS’ 


and processing, devel: 
sa cations, 
married 





EXPERIENCE. IN COM 


of new reci] 





~ RU BBER CHE MIST. bk; EXPERIE NCEID — SOFT RUBLER, 
' 









latex. Desires supervisory position ddress Box 164, care of !Npia 
RUBBER WORL D). 
TECHNIC AL S\LESMAN, ChE. 28, 5 YEARS’ EXTENSIVE EX 
> 1 1 it, research of ter «¢ l ar 
1 care f Inpia RU Bl IE. R 
"SITUATIONS | OPEN. 
EXPERIENCED RU BBER MAN ESPECIALLY ON (TOMO: 
tive small rubber goods wanted. One wh ; 1 thie is line and 
can take charg re of rubber roon nding. .\ddress 


and do 
Box No. 147, care of InpIa RU BBER WORLD. 


LATEX CHEMIST. OPENING IN SAL ES SERVICE LABORA 
Ory tor experienced latex chemist. Eastern seaboard. Give educational 
and industrial experience. Replies confidential. Address Box No. 
care of InpiI1a RUBBER WORLD. 





SITUATIONS OPEN (Continued) 





FACTORY MANAGER—LATEX DIPPING 


Established manufacturer in New Jersey (near New 
York City) has opening for plant manager; must be 
entirely familiar and have extensive experience in latex 
compounding and dipping. Exceptional opportunity fot 
right party. Write in detail past experience and salary 
expected; state age. All Replies will be kept in strict 
confidence. Address Box No. 158, care of India RUBBER 
WORLD. 















“WANTED: DIRECTOR OF PU RCHASES MUST HAVE THOR 
“i iy Ay fabrics, |} ists eauinment : material 


1 get lhe ard. Ii ntereste 1,” gis 





Salary 1 nensurate \ idr ss B N A I i 
RUBBER WORLD. 
LATEX CHEMIST WITH PRACTICAL EXPERIENCE OF AL 
ipped ds for compar erating in -A\ustral 7 Ne a nd. M 
Box Ixpta RUBBER WORLD 
> MANUFACTURER EXPERIENCED MAN 
brics and manu State g 
reterence. s J N 





Ixpta, RUBBER WORLD. 


ALERT AND AMBITIOUS YOUNG CHEMIST WITH SOMI 


xperience in molde rubber goods 


RUBBER WORLD 


WANTED: A RUBBER CHEMIST OR CHEMICAL ENGINEER 





v 
nt work. To w it f th 
Chemical Manufacturer. Give 1 1 ‘ i ; 
, etc. Address Box No. 159, care of INpDtIa RUBBER WORLD 






MAN NEEDED FOR JOB OF SUPERVISING THE OPERATION 
t the st 1 1 ents of a s! Western Plant 


ing and calender departmer 


are of InpIA RUBBER WORLD. 





Ww wots hag — Sid EXPERIENCED MAN NEI DED WHO 
a, ng charge t a cottor se g partment 
in a sizer d mi Z ng plant. Apply giving details of experier 
and wages wanted. .\ddress Box No. 162, care of InpLA RUBBER WORLD 


it yb. 


2 vege Ly: | CHEMIST WITH SOME PRACTICAL EXPERLENCI 





t 





BBER WOKLD 





386 FOURTH AVE. 





HAVE YOU ORDERED YOUR COPY OF THE REVISED 
COMPOUNDING INGREDIENTS FOR RUBBER? 


A MUST FOR EVERY COMPOUNDER TODAY. 


$5.00 POSTPAID IN U. S. A. $6.00 ELSEWHERE — ADD 2% SALES TAX IN N. Y. CITY 


India RUBBER WORLD 


NEW YORK 16, N. Y. 
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REPRINTS 


OF 


GERMAN 
PATENTS 


RELATING TO 


VINYL 
POLYMERS 


BY LAW VOGE AND M. HOSEH 


Now 
Available 


28 PAGES AND COVER 


PRICE 


$1.00 PER COPY 


’ POSTPAID 


Remittance Must Accompany Order 


Special Discounts on Quantity Orders 


ADDRESS ORDERS TO 


INDIA RUBBER WORLD 


NEW YORK 16 





386 FOURTH AVE. 








Dominion of Canada Statistics 


Imzorts of Crude and Manutactured Rubber 





April, 1948 April, 1947 
NMAN \ 2 Quantity V € Qua 
25 Ss 101 HHO a 2,410 
9,994,844 1,851,502 9,754,635 2,012,016 
8,625 +813 
333,461 125,042 149,663 50.800 
278,000 11,260 1.835,400 7,184 
2,069,000 165,806 2,009,500 157.200 
60,800 15.308 $81.900 113,972 
s 12,736,130 82,169,019 14,260,390 8$2.3577,404 
< 117 s 1 
’ S10 Lie 1,78 
12.34 18,389 7 0 6.7 
s 9:9098 -<¢ 20.231 295 =§ » 
7.364 637 6 56t ~ 1 
$9] 58,764 
12,491 18,95 32,512 114,40 
4 57 1,89 14¢ 
( S.S24 1212 
300 6.697 
$8,016 54.61 
s.641 
85 2,409 1,411 1 
2,154 9,284 298 1,597 
7.400 4,582 16,531 1.641 
$3,761 19 SST 
2.706 5,07 
1.011 > 55€ BOG 4 62 
0.6907 8.940 1,638 1.0. 
| 513 1,926 
$3,147 55.096 
2,247 4.440 74 Oat 
O.S54 9841 
550 902 87 1,549 
>. S14 Ww q lt 2 re 228.249 
6,429 10,11 2,231 2,459 
$ 1,352 Ff 139 
2,694 >, 261 
S.461 28,141 
$10,095 361,731 
S S 938,322 $1,094,540 
- $3,127,662 $3,481,706 


Exports of Crude and Manufactured Rubber 








1,601,996 § 303.278 1.826.866 3% 3407 
1.135.900 10,302 901.300 11.05 
s 2 737.896 S$ 313.580 2.728.166 $ 351,786 
- r r 2700 § 70 25.276 5 6 0 
= s 180 
4,622 232,667 4,350 224,965 
972 2,147 
r r 145,439 00,588 186,741 00,204 
( r 
r 6,279 22,850 118,614 116,638 
( - r 
rpr 1,911 15,64 
792? 2a9 234,054 19,298 
78,974 50,414 
, 46.275 114,098 56.058 140,836 
Soles F 1,592 358 27,788 6.504 
5 rv ) 50.886 1.108.649 $3,933 748,492 
Other no, 456 S09 8,002 7,024 
eee 158,397 38,824 
O rr r r 7.131 41,656 
1S S1,.968,603 $1,943,015 
x ox s $2,282,753 $2,301,121 








“Rayon Cord Opens the Door to a New Era in Tires.” 
lt 1 Rayon Cory eevee 


. Cleveland 1, O. 20 pages. This booklet, 
photographs, and a flow chart, reviews 
e story tire development, the place of rayon cord in tires, 
basic differences between rayon and natural fibers, rayon superior- 
ity in tire performance, the making of the company’s Tyron rayon 
tire cord, and the use of Tyron in tires. 


ed 
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OUR NEW 
MACHINERY 
HYDRAULIC PRESSES 
CUTTERS—LAB. MILLS 
3016 BRAKES—LIFT TABLES 
$s MILLS—MIXERS 
SUSAN GRINDERS 


OUR 5-POINT SKROL 
REBUILDING PROCESS 
1—INSPECTION 
2—DISASSEMBLY 
3—REBUILDING 
4—MODERNIZING 
5—GUARANTEE 


OH10 





Sz 
4-1 A 1--ler I 
a 





al L. ALBERT & SON 
COAST-TO-COAST 
| TRENTON, N. J.—MAIN OFFICE 








An International Standard of Measurement for— 
. ee eee a 
CLASSIFIED ADVERTISEMENTS poe E uinstic ity + Plasticity of Rubbe bom , 


Continued 











a 
08 MACHINERY & SUPPLIES FOR SALE Standard: of O 





331 FOR SALE: 1-WATSON-STILLMAN HYDRO-PNEUMATIC AC. 
. lator, iow and Po sg ily aie praesas ; acces 





eve rai oo rar io u ane Mi roa Ca} five: ec 1 : me ES. - 2 1 I 1 1 : 
( OSI ) lade oe CTs r e [NC.. 1 t “Ask mage pat coke e Bulletins and Price List Ré4 ad RS 
eee ee Seen : 2 . THE SHORE INSTRUMENT & MFG. CO. 

} Van Wyck Ave. and Carll St.. JAMAICA, NEW YORK 


INDUSTRIAL SUB-ZERO Rese AC pe _KOLD-HOLD HORI Agents in all foreign countries 
nt 1 lel S05T90, rat ¢ Acity 1 ] 46 & ° 


Economical Efficient 
ae FOR SALE: BAKER-PERKINS 200-GAL. & 100-GAL. DOUBLE e 
30 rin jack, Misers, also $0.2, 9 & Lab. 0.7 “gale.: Rosle 22 Perfected Mills - Spreaders - Churns 
Tutiers 2+ to Gs Lange stock Hydraulic Presses from 12" x 12” to 42" % 48 Mixers - Hydraulic Presses 
4 Injection Molding Machit » t er sizes d t 16 0Z.: St kes x 
pie Ban ws ; Mixers: ‘Kettles: ‘Tanks? R yt wry B corm 9 1 ere & Crus] Ts: Calenders 
L786 WE Pe PIN EGUIEM Ca. -:  aeaaiapaia _ GUARANTEED = 
WEST STREET, NEW YORK 6, N. Y. 


on fa — . Rebuilt Machinery for Rubber and Plastics 


OR SALE: 2 PH tOPP 30” Phage gy ee ay RETED 


ible-at Mixers l g | K Pu Grin lers, 
180 Surplus ¢ pment bought PERRY EA TPMENT. CORP 1524 W 
6965 Thompson St., Philadelphia Pa. PHOS ¥ Ste $-1515. Py 





atk Row, New ¥ 








nit with Freon 22 refrigera 
RUBBER WORLD. 








FOR SALE--BECAUSE OF PROCESS CHANGE—TWO WES 41 Locust Street Medford, Mass. 
20 ting s Industrial-Type Radio-Frequency Generators, 2 KR.W., 45 

s Nil cles, 44 Volts. 3-Phase. ¢ Cycles. In good rking conditior 

638 15 “at six months Address Box N 155. car f Ixnpra RUBBER 





si WORLD. en ees ie ap ura aa ii SPECIALIZING IN ‘ RUBBER 
643 : «e 

- FOR SALE: COMPLETE EQUIPMENT FOR A SMALL RUBBER 

ae 8 cet ce commer Potrers Ol a ee ae 

ss ee ee et ee eee ee ee ee AND ALLIED INDUSTRIES 
Abrader), resilience blocks 1.3” dia, x 0.8”; 1 air compressor: 1 Scott MILLS, CALENDERS, HYDRAULIC PRESSES. 

792 rer ta ees 2 eves tenes wee Seoers Sens tc: TUBERS, VULCANIZERS, MIXERS, ETC. 

‘ ler: Shore Durometers “A” and “D’; 2 aging ‘ens: mise Haneous 

824 gages, etc. Prefer to sell in one lot. All in perfect conditior ERIC BONWITT 431 So. Dearborn St., Chicago 5, Ill. 


656 Address Box No. 13¢ re of Inpra RUBBER WORLD 


GUARANTEED REBUILT MACHINERY 


IMMEDIATE DELIVERIES FROM STOCK 
MILLS, CALENDERS, TUBERS . " HYD. PRESSES, PUMPS, MIXERS 
Ss." VULCANIZERS, ACCUMULATORS CUTTING MACHINES, PULVERIZERS 


, UNITED RUBBER A RC EINEICY EXCHANGE 
res NEW ADDRESS: 183-189 ORATON ST. CABLE “URME” NEWARK 4, N. J. 
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FOR SALE 
RUBBER PLANT 


J. J. HARRINGTON & CO. 


7 South Dearborn St., Chicago 3, FiNancial 1322 








CLASSIFIED ADVERTISEMENTS 
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GET MORE FOR YOUR 
SURPLUS EQUIPMENT 


List it with our bureau 
And Sell Directly to the next user. 


All Rubber Manufacturers Get Our Offerings 
Regularly. They need such units as 
RUBBER MILLS CALENDERS 
BANBURY and W & P MIXERS 
EXTRUDERS VULCANIZERS 
HYDRAULIC PRESSES 


For Quicker Action and Better Price 
Send Full Details and YOUR Price to 


EQUIPMENT FINDERS BUREAU 


6 Hubert Street New York 13, N. Y. 





JOSEPH TACOBSON, 


WORL D. 


MACHINERY & SUPPLIES FOR SALE (Continued) 


ONE 72” MILL--FRONT ROLL 22” DIA. BACK ROLL 26". MO- 
tor —3-phase—220/440 volts. Complete in every detail. In excellent 
operating condition. KEATON RUBBER CO., 429 ADAMS STREET, 

SWARK 5, N. J. 


FOR SALE: BANBURY MIXER BODIES, NO. 9, SPRAY OR 
jacketed types, completely rebuilt. Interchange for your worn Ban- 
burys, save time. Write, wire, or phone Interstate Welding Service, 
exclusive specialists in Banbury Mixer rebuilding, 
Akron 11, Ohio. 








specter 


19 U pham Street, Malden, Mass, } 


MACHINERY AND SUPPLIES WANTED . 
”" GOOD ato ses sgh _ WITH MOTOR. 


Pach age MILL 36” TO 4 
I price, location. Address B 157, care of INp 
RUBBER WORLD. 
ONE THROPP SUBBER MILL, 18 4” X 42”, EO IU IP PED WITH 
lide, Satet ty by ike, catch pan, ete. Must be in good condition. Give full 
articul ce, location, ete. Address Box No. 167, care f Ixnvia RUDB- 
BER WORI D 
BUSINESS OPPORTUNITIES 
RU B BEI MANUFACTURER WILL BUY SUB-STANDARD 
inds. Address Box No. 153, care f Inptia RUBBER 











HOWE MACHINERY CO... INC. 
30 GREGORY AVENUE 
Designers and Builders of 


“V" BELT MANUFACTURING EQUIPMENT 


PASSAIC, N. J. 


Cord Latexing, Expanding Mendrels, Automatic Cutting, 
Skiving, Flipping and Roll Drive Wrapping Machines. 
ENGINEERING FACILITIES FOR SPECIAL EQUIPMERT 


Call or write. 





WANTED 


DISTRIBUTORS & COMMISSION AGENTS 
for imported Spanish red iron oxide, uniform quality. 


Address Box No. 140, care of INDIA RUBBER WORLD 











AIR BAG BUFFING MACHINERY 


STOCK SHELLS HOSE POLES 
MANDRELS 


BIATIONAL SHERARDIZING & MACHINE CO. 


868 WINDSOR ST. HARTFORD, CONN. 
Representatives 
Akron San Francisco New York 








WANTED — Large engineering firm wishes to acquire 
several complete Rubber plants through purchase of (1) 
capital stock, (2) assets, (3) machinery and equipment, 
whole or in part. Personnel retained where possible, 
strictest confidence. Box 1220, 1474 Broadway, New 
York 18, N. Y. 











FINELY PULVERIZED—BRILLIANT 


COLORS 


for RUBBER 


Chicago Representative Pacific Coast Representative 
PRED L. BROOKE MARSHALL DILL 
; 28 H. La Salle St. San Francisco 
BS fig Cleveland, PALMER-SCHUSTER CO.,975-981 Front 8t. 


Manufactured by 


BROOKLYN COLOR WORKS, Inc. 


i Morgan and Norman Aves. Brooklyn 22, N. Y. 


592 





WANTED 


Chemicals — Colors — Pigments 
Resins — Solvents — Glues — Plasticizers 
Other Raw Materials 


CHEMICAL SERVICE CORPORATION 
80 Beaver Street, New York 5 Hanover 2-6970 ; 














Where Needs Are Filled 


The Classified Ad. Columns of INDIA RUBBER WORLD 


bring prompt results at low cost. 








mola RUBBER WORLD 








914 Miami Street, 

















~ INDEX TO ADVERTISERS 


This index is maintained for the convenience of 


OR our readers. It ts not a part of the advertisers’ 
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WHAT'S MY NAME ? Yot “TEXAS / 


Because “Zerae is the name selected for the Sid Richard- 
son Carbon Company’s high quality channel blacks. 


“7exad E FOR EASY PROCESSING 





“eras M FOR MEDIUM PROCESSING 





“7exa@® H FOR HARD PROCESSING 


Texas is a derivation of the old Indian word Tejas which 
meant friends. We hope that eras channel blacks, 
through quality and service, will always foster a true 
and lasting friendship between us and our many cus- 
tomers—our friends. 


Sid Kichavdsou CARBON Co. 


ever yc 
FORT WORTH CLUB BUILDING mel Ome £0) O8. pm & » @-e.) <li 

vn 
0 coast 
594 twoiA RUBBER WORLD S equi 
mt sery 
Dan ofi 























OFFICES 


WATTeHE «SKILLED HANDS...SELECTED MATERIAL 
ieee §=6MAKE TOP QUALITY 


(HE WORLD 


a. SCHULMAN INC. Go 


a ’ ors 





Cementing layers of flaw- 
less fabric to Schulman 
reliner thickness. 


SEY CITY, NEW JERSEY 
Warehouse 
York Branch: 500 Fifth Ave. 






Load of Schulman reliner material ready for 
manufacture. 









Pe me 
G BEACH, CALIFORNIA 
Office and Warehouse 

2340 East Artesia St. 







Sizing perfect fabric, selected for Schulman 
reliner material. 


Rolling perfect reliner thicknesses, ready for 
service. 


















. $T. LOUIS, ILLINOIS 
Office and Warehouse 
14th & Converse Streets 


Punching shims from select stock; many 
designs and sizes are made. 





Main Office and Plant 
790 E. Tallmadge Ave. 


ver you are located, whatever you 
ed in Scrap Rubber, Crude Rubber, 
Rubber Dust or Plastic Scrap—the 
0 coast organization of A. Schulman, 
S equipped and ready to give you 
nt service. Just call your nearest 
Wan Oice 




















WHAT'S MY NAME ? 


® 





Because “erae is the name selected for the Sid Richard- 
son Carbon Company’s high quality channel blacks. 


“7exAd E FOR EASY PROCESSING 
“/etAd M FOR MEDIUM PROCESSING 








“eras H FOR HARD PROCESSING 


7exasis a derivation of the old Indian word Tejas which 
meant friends. We hope that erase channel blacks, 
through quality and service, will always foster a true 
and lasting friendship between us and our many cus- 
tomers—our friends. 
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OFFICES 


wererte SKILLED HANDS...SELECTED MATERIAL 
iieeeee §=6MAKE TOP QUALITY 


THE WORLD 








Cementing layers of flaw- 
less fabric to Schulman 
reliner thickness. 







SEY CITY, NEW JERSEY 
Warehouse 
York Branch: 500 Fifth Ave. 










Load of Schulman reliner material ready for 
manufacture. 







. eS 

G BEACH, CALIFORNIA 
Office and Warehouse 

2340 East Artesia St. 












Rolling perfect reliner thicknesses, ready for 
service. 


Sizing perfect fabric, selected for Schulman 
reliner material. 














. ST. LOUIS, ILLINOIS 
Office and Warehouse 
14th & Converse Streets 



















Skiving (trimming) reliner material edges. Punching shims from select stock; many 


= designs and sizes are made. 








AKRON, OHIO 
Main Office and Plant 
790 E. Tallmadge Ave. 


ever you are located, whatever you 
heed in Scrap Rubber, Crude Rubber, 
Rubber Dust or Plastic Scrap—the 
(0 coast organization of A. Schulman, 
is equipped and ready to give you 
at service. Just call your nearest 
af) ice 


















is ideal for separating 


lightweight stocks 


In use for over 20 years, Linerette is a 
quality, specification sheet that provides 
a quick and easy way to separate stock 
without adhesion. Linerette preserves the 
tackiness of the stock and contains no oil 
or wax which might migrate. 


LINERETTE is furnished in any width up 
to and including 54”, in rolls of 9”, 1114”, 
13”, and 15” diameters; put up on 3” i.d. 
cores. The yield is approximately six 
square yards to the pound. A 9” roll con- 
tains 375 linear yards and a 15” diameter 
about 1150 linear yards. 


SEND FOR SAMPLES~—simply specify 
width desired. 


THE CLEVELAND LINER & MFG. CO. 
5508 Maurice Avenue « Cleveland 4, Ohio, U.S.A. 
Cable Address: “BLUELINER” 


cm 60S ||,s ILLUSTRATED 


a LINER BOOKLET 


Tells all about Climco Liners 
ond Linerette and how to get 
better service from liners. 
Write for your copy now. 


LINERETTE 


INTERLEAVING PAPER 











